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ABSTRACT 

The underlying tenet of the thesis is that empirical 
studies, particularly in the area of cognitive developmental 
psychology, are relevant to philosophical discussions, 
especially those of epistemologists. The thesis itself is a 
critical examination of a theory of knowledge which emerges 
from the empirical and theoretical writings of psychologist 
and educational theorist, Jerome S. Bruner. 

Chapter I sets up a general framework in which the two 
fundamental concepts of development and cognitive are ex- 
plored. Chapter II is concerned with establishing Bruner as 
a cognitive developmental theorist and explicating those edu- 
cational proposals of his which derive from his theorizing in 
this area and from his explicit remarks concerning the nature 
of human knowledge. Here Bruner's general epistemological 
views are set forth in terms of an analysis of the proposition, 
"x knows p". The upshot of my remarks in this area is that I 
classify Bruner as an epistemological pragmatist and argue 
that Bruner views human knowledge essentially as a tool-like, 
sophisticated set of abilities. Further, I point out that 
knowledge can take one of two possible forms: a public form 
in which the corporate knowledge in a given culture is 
codified in a visible, publicly accessible form, and a private 
form in which each human cognizer possesses his own set of 
capacities, most or all of which are derived from the public 
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Chapters III and IV are philosophical critiques of these 
two forms. In Chapter III, I argue that the notion "structure 
of a discipline" as referring to the public form of knowledge 
is radically equivocal in Bruner's writings and that it is 
impossible to derive a consistent program of action either for 
curriculum developers or teachers in the classroom from 
Bruner's discussion of this notion. In Chapter IV, I argue 
that the central notion "model of the world", the private 
form of knowledge, is essentially an incoherent Seton in 
Bruner's writings and that if this incoherence is admitted, 
Bruner's theory of validation becomes highly suspect. Again, 
educational recommendations flowing from this latter notion 
also lose much of their force since it is no longer clear 
what one is seeking, from a pedagogical point of view, when 
one tries to develop a model of the world in one's students. 

In short, the thesis is an attempt to examine a highly 
influential theory of human knowledge, a theory which has 
been translated into very practical terms in the schools of 
North America, and it is an attempt to show that some of the 
philosophical underpinnings of this theory are, at best, 
highly suspect and hence, that the curriculum inspirations 
should be received with a great deal more reserve than has 


presently been the case. 
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CHAPTER I 


In his book, Conditions of Knowledge, Israel Scheffler 
outlines five important questions concerning the problem of 
knowledge :1 


(1) What is knowledge? That is, how can we describe 
or define it? 


(2) What knowledge is most reliable or important? 

(3) How does knowledge arise? That is, how do men and 
animals compare with respect to knowing and the 
acquisition of knowledge? What processes and mecha- 
nisms do we ascribe to man to account for intellec- 
tual growth over his life span? 

(4) How should the search for knowledge be conducted? 
That is, to what extent is our knowledge of 
cognitive development restricted by our logic or 
constrained by our experimental procedures? 

(5) How is knowledge best taught? 

In setting out these five questions, Scheffler points to a 
multitude of thorny issues which have occupied philosophers, 
psychologists, and educators over many years. As is obvious, 
all of these questions stem from a fundamental epistemological 
concern, the nature of human knowledge. Traditionally, 
however, the task of answering these questions has’ been 
divided among different sets of individuals. That is, where- 
as philosophical epistemologists have dealt primarily with 
questions (1), (2) and, possibly, (4), psychologists have 
dealt primarily with (3), and educators with question (5). 

No longer is this division of tasks always the case. In 


fact, some individuals working in the area of cognitive 


developmental psychology are attempting to answer all five 
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questions. Such individuals receive the title "genetic 
epistemologist" or that of "psychophilosopher." As Barbel 
Inhelder says, in discussing the work of Piaget, 


Piaget has, from the very beginning of his career, 
constantly posed questions of genetic epistemology. 
It is true that, in their most general terms such 
questions as: 'What is knowledge?' can give rise 
only to speculative controversy; but, if formulated 
in more restricted terms and in terms of genesis, 
questions such as ‘Under what laws does knowledge 
develop and change?' can be dealt with scientif- 
ically. Research work in genetic epistemology seeks 
to analyze the mechanisms of the growth of knowledge 
insofar as it pertains to scientific thought and to 
discover the passage from states of least knowledge 
to those of the most advanced knowledge. 2 


Although Piaget himself eschews major attempts to answer 
question (5), this is not the case with Jerome Bruner. As 
Shall be seen in this thesis, Bruner attempts to deal with 
all these questions. 

In a seminal essay, psychologist William Kessen sets forth 
what he considers to be important questions for any theory of 
cognitive development.” Underlying his entire essay is the 
fundamental assumption that any psychological analysis is 
based on certain epistemological first principles. As Kessen 
states, 

Before we can establish a psychology of cognition, 
we must state the basis of our belief in stable 
characteristics of reality. By and large, this 
requirement will lead us to the recognition that 
reality is constructed, not immanent in man or in 
stimulus, and that contained in every particular 
psychological theory is a particular epistemological 
system....I most strongly maintain that our episte- 


mological preconceptions, whatever they be, infil- 
trate our view of the developing child. 
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For example, if the psychologist assumes that the contemporary 
definition of material reality in terms of molecular 
structure is 'the' definition of reality, it will be extremely 
difficult for him to describe, in terms of his theory, the 
comprehension of physical reality that is most likely to be 
that.,of.the»young child, viz. an incoherent set of impressions, 
many Of which are value-laden and in which the child has not 
yet perceived himself as an independently existing object 
with a permanent identity. Or, more specifically, if the 
developmental psychologist utilizes such sophisticated notions 
as event, property of an event, intensity and duration, 
position, etc., then, Kessen argues, he will miss the most 
fascinating questions in developmental psychology concerning 
how the child comes to arrive at these adult concepts. Kessen 
does not, however, advocate a return to the perceptions of 
the child. In fact, most psychologists would agree that we 
cannot recapture that form of experience in which self and 
external world are not yet differentiated. Nevertheless, 
Kessen maintains that, “...it is only an evasion of the 
problem of our prejudices to maintain that there is anything 
like uncluttered and premise-free observation. Taxonomy has 
its own epistemological basis."> 

Another example of the way epistemological issues intrude 
into psychology is the following. According to W.M. O'Neil,° 
psychologists can be divided between those who maintain that 


what we perceive is the real, externally existing object and 
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those who maintain that we perceive some sort of internal 
representation. While some psychologists, namely, the early 
behaviorists, sided with the naive realists, most psychologists 
have accepted some version of a causal analysis of perception 


and have differed primarily on their views of the nature of 


the internal representations involved in the causal chain. 
As shall be seen, Bruner clearly falls into the second 
category. 

Those psychologists who have ascribed to some version of 
a causal theory of perception and a representational theory 
of knowledge assign a crucial role to the mediating repre- 
sentation. The basic idea of this type of theory can be 


represented in the following diagram: ’ 
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PE - perception of event PS - perception of the internal 
RE - reaction to event SiLor. 
IS - internalization of the sign 
RS - reaction to internal sign 
MR - mediating representation 
According to this diagram, the perceiver in some way acknow- 
ledges a change in his environment and, through the presence 


of some internal representation, reacts to the new represen- 


tation by reference to other internalized representations, 
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and then responds on that basis. In this theory, then, the 
internal representation is not only the key to attaining 
knowledge but is coextensive with knowledge. Moreover, in- 
telligent behavior is not to be explained by reference to some 
item or state of affairs in the external environment but, 
rather, by reference to particular representations of external 
reality which are internal to a given individual. The nature 
of these mediating representations may be thought of very 
crudely as simple associations, as was thought by the early 
empiricists such as Locke and Hume, or may be thought of as 
highly sophisticated structures, organized in hierarchical 
fashion, or, using Tolman's terminology, as cognitive 'maps'. 
As will be seen from my discussion in this and remaining 
chapters, Bruner's developmental theory clearly commits him 
to this kind of approach to human knowing. 

To facilitate my initial discussion of Bruner's views 
I shall use this chapter to set up a very general framework. 
First, in section A, I shall consider what is meant by saying 
of someone that he is a developmental psychologist. Secondly, 
in section B, I shall discuss briefly the range of phenomena 
which is delimited under the description of.cognitive develop- 
mental psychology. Chapter II, then, will be concerned 
specifically with an exposition of Bruner's views as they 


fall into this general framework. 
Section A: The Meaning of "Development": 


Most developmental psychologists agree that organisms 
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which are capable of development, particularly animals and 
humans, are essentially open, that is, they are systems in 
which irreversible changes take place as a result of the inter- 
action of the organism and its environment, as opposed to 
machines in which a fixed set of relations determines the 
input and output and in which no ‘changes other than deterior- 
ation are observed. Given this view of the organism as open, 
John Anderson procedes to describe developmental theory in 
the following way: 
Developmental theory...studies the way in which the 
products or results of learning are incorporated 
into evolving systems of behavior, and how they 
function as constituents in subsequent development. 
General terminology is, however, not entirely consistent in 
this area of psychology and often psychologists use the terms 
"growth" and "development" interchangeably. Nevertheless, 
for purposes of this thesis, I shall distinguish between these 
two terms and utilize the distinctions set forth by T. C. 
Schneirla who maintains that the term "growth" should be 
limited to mean "change by tissue accretion" whereas the term 
"development" refers to "progressive changes in the organiza- 
tion of an individual considered as a functional, adaptive 
system throughout its life history."? Seen in this way, growth 
is one form of development but of a specific sort. This 
distinction will be maintained because although Bruner talks 
interchangeably in terms of growth and development, he is not 
only classified as a developmental psychologist but his theory 


satisfied the requirements of a theory of development, as 
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shall be seen in Chapter II. 

To the definition of "development" offered above, I 
propose to join the following remark made by Heinz Werner, a 
remark which though essentially Piagetian in origin, expresses 
well the basic principle in Bruner's theory: 

Developmental psychology postulates one regulative 
principle of development; it is an orthogenetic 
principle which states that wherever development 
occurs it proceeds from a state of relative globa- 
bility and lack of differentiation, articulation, 
and hierarchic integration. This petacanhe has the 
status of an heuristic definition. 
Translated in Brunerian terminology, this remark parallels 
Bruner's frequent comments about development consisting in an 
organism's ability to operate with increasingly more powerful 
modes of representation, each of which is more sophisticated 
and comprehensive than the mode precedim it. However, contra 
Werner, it is not at all obvious that Bruner would agree to 
Werner's characterization of this notion as merely a "heuristic 
definition". For Bruner, it would appear that the above 
statement represents a theoretical description of the actual 
behavior of human beings as they develop cognitively. 

Turning to the psychologists' own characterization of 
the nature of developmental theory, we find one of the clearest 
expositions in a recent article by L. Kohlberg and R. Kramer 
where the authors claim to be setting forth the three main 
criteria of developmental theory, as this theory is understood 

i 


in the Piaget-Werner-Bruner tradition:~ The three criteria are!? 


(1) Development involves change in the general shape, 





.Il sedqsd2 ak-nese od Inde 
I \sveds berstto "tnemgoLeveb" to woivtmiteh eft oT 9% 

& ,19mteW soioH yd ebem Axsme1 pabwollolt siX# miof oF saoqorg 
eszectqxs \mipito mi asitepsid ylisisnasess dewod? doidw aAxso192 
?ytoods a" tonuxd mi eliqionizg oiesd sda LLew 


svitsiuper eno estsiuteoq ypolonoyag {stremqolevea Tipe 
oiteneportio as ei ti ;4memqoleveb to slqroniug 
tnemqolevsh reverenw tedg eotsde ddidw sfqtornizg r 
-sdolp evitsfo1 to siste 6 moxt ebesvorq tf x 
,foltsivoistas ,notisitsgnerettib to Abel Bas yYertid 
edt asd SerPOnD es aidT .noissxpsint ofsars bras 
-noisialisbh sitetimwend as to cn 


elelfisexsq Ausms1 etdt ,ypolonimies asitenuad at Ssteleans1T 
os of pnitetenoo tnsmgofsovsh tuods etnsmmoo snsppesr? 2' renutd 
{uttswoq stom ylpaiesetont dtiw otsresq0 oF ytPLids _—_———— 


“Se 
beisotteingoe siom ef doindw to doss .saotssinsesxqse: to "eebom 


Sisn0>2 ,1svewoH .2i wmrbsserq Sshom saz asdt sviensdexgmos ‘Sen 
ot seitps bluow senuxd gadd asoivdo lis 36 tom el tf , tenteW 


oitetiven" 5s yLlo1sm es noftton etdt to noftsesiszstosizsio a’ x9ci168W 
99 


evods sit tsdj useqqs bivow si ,.tenw1a 10% ae 
fsutos ef3s to noisqixzoesb Isoitstosds s ednsasnqes snomedsie 


-yfsvistinpos qolsveb yeds 25 epnisd nsmerl to xotveded 


eo 
6 aotsssixzssosisis ftwo ae nite edt = prinzet 
Pe , a <} ae 


> Ro on edt 


7 
t : 


~y 3 : 2 frie’ . 

i . Pa 

a | 
; 





I-8 
pattern, or organization of response, rather than 
change in the frequency or intensity of emission 
of an already patterned response; 

(2) Developmental change involves newness, a qualitative 
difference in response...the emergence of a novel 
structure of response; and, 

(3) Developmental change entails irreversibility; once 
a developmental change occurs, it cannot be reversed 
by the conditions and experiences that gave rise 
eT e: 

Although one may experience great difficulty in deciding, in 
actual cases, whether or not some change is developmental or 


notl? 


, the key notion in the above criteria is the concept 
of irreversible qualitative structural change. This concept 
is often given more specific expression in relation to the 
notion of 'stage of development' and I shall return to this 
latter notion shortly. 

Not only psychologists adhere to tle above three criteria. 
It appears that some philosophers do so as well. In an essay 


entitled "Determinism and Development", !4 


Ernest Nagel dis- 
cusses the notion of development and points out that the term 
"development" is clearly not applied to systems which are 
undergoing cyclic or repetitive alterations. Rather, the 
term seems to be reserved for instances of cumulative irrever- 
sible change. Moreover, Nagel stresses the importance of 
what Kohlberg and Kramer have labelled "qualitative" change, 
stating: 
Moreover, in a somewhat narrower sense, the term is 
reserved for changes which are not merely irrever- 


sible, or which yield only a greater numerical 
complexity; those changes must in addition eventuate 
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in modes of organization not previously manifested 

in the history of the developing system, such that 

the system acquires an increased capacity for self- 

regulation, a larger measure of relative indepen- 

dence from environmental fluctuations. 
Hence, Nagel singles out two important characteristics of 
developmental change: 1) change takes place within an 
organism which has a definite structure and set of pre- 
existing capacities; and, 2) the sequence of changes which 
are termed "developmental" lead to changes both in this 
structure and the kinds of operations of which the organism 
is capable. Further, when descriptions of these changes are 
found universally within a species of organism, they are often 
referred to as developmental laws which state the relations 
involved in the sequential order of changes resulting in 


various stabed hat 


Precisely how Bruner's theory of cognitive 
development exemplifies the above remarks concerning develop- 
mental theory will be made clear in Chapter II. 
More often than not, the notion of developmental theory 
presented above relies heavily on the notion of stage as one 
of the chief explanatory concepts. However, there is a great 
deal of ambiguity surrounding this notion. Kessen distinguishes 
at least four uses or senses:?/ 
(1) The literary-evocative use, in which the word "stage" 
is used as a metaphor. For example, children may 
be said to be "in the chimpanzee stage"; 
(2) "Stage" used as a paraphrase for Age and for Obser- 
vation. In this case, talk about stages is redun- 


dant and no loss of theoretical importance takes 
place when the notion is omitted; 
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(3) "Stage" as a description of the environment. For 
example, we speak of the child as being "at the 
school stage". Again, this use can be replaced 
without theoretical loss; 


(4) "Stage" as specifying parameters of variation. 
For Kessen, this last use of the term is essentially a theory- 
laden one. Insofar as actual parameters of variation can be 
specified only with respect to some general and inclusive 
theory of human development which applies throughout the 
entire course of development, it is clear that theory is 
logically implicated by this use of the notion of stage. As 
Kessen remarks: 


To say that a child is in a pre-operational stage 
is to say much more than that he is such and such 
an age or that he can solve such and such a 
problem. There is included the statement, based 
on theory, that his approach to, and competence 
with, all problems demanding abstract operations 
will be of a particular and specific kind. 


In explaining Piaget's use of the notion of stage, Inhelder 


sets forth four criteria of a stage: 


(1) Each stage involves a period of formation and a 
period of attainment which is characterized by the 
progressive organization of a composite structure 
of mental operations; 


(2) Each structure constitutes at the same time the 
attainment of one stage and the starting point of 
the next stage; 


(3) The order of succession of the stages is constant 
although ages of attainment can vary within certain 
limits asa function of factors of motivation, 
exercise, cultural milieu, etc.; and, 


(4) The transition from an earlier to a later stage 
follows a law of implication analogous to the 
process of integration, preceding structures 
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becoming a part of later structures. 
Or"these criteria; criteria (3) and (4) appear to be the most 
relevant ones in the literature. Kohlberg and Kramer?° stress 
these criteria in a somewhat more sophisticated way by saying 
that the concept of developmental stage implies (1) that the 
change occurs in a pattern of universal, stepwise invariant 
sequences; (2) that the stages form a hierarchy of functioning 
within the individual; and, (3) that each stage is a differen- 
tiation and integration of a set of functional contents present 
at the prior stage. Thus, it would appear that the notion of 
developmental stage places great stress on increasingly more 
powerful modes of functioning within the individual. These 
basic concepts concerning development and developmental stages 


will be further clarified when I consider an instance of them 


in the work of Bruner, in Chapter II. 


Section B: The meaning of cognitive developmental psychology: 
If one looks into standard works in the area of cognitive 
psychology, one finds that the term "cognition" has not sig- 
nificantly altered its meaning since it achieved prominence 
with the philosophers of the Modern Period. In fact, the 
term seems to retain the same meaning as that given by 
Descartes. For Descartes, "cognition" referred not only to 
thinking, in the narrow sense of the word, but also to willing, 
understanding, imagining, feeling, and perceiving. > Contem- 


porary psychologists appear to accept this meaning of the term 


with respect to its extension. 
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Along more technical lines, the term "cognition" may be 
said to refer to: 
...-all the processes by which the sensory input is 
transformed, reduced, elaborated, stored, recovered 
and used. It is concerned with these processes 
even when they operate in the absence of relevant 
stimulation, as in images and hallucinations. Such 
terms as 'sensation', 'perception', '‘imagery', 
‘retention', 'recall', 'problem-solving' and 
‘thinking’, among many others, £5 fer to hypothetical 
states or aspects of cognition. 
Although this description would seem to encompass almost all 
human activity, it is differentiated from other branches of 
psychology in terms of its starting point, viz. sensory input. 
Moreover, cognitive psychology is avowedly mentalistic in 
tone. In opposition to such psychologists as the behaviorists, 
the cognitive psychologist Neisser rejects the claim that 
appeal to these processes is, at best, hypothetical. As he 
puts it, "The basic reason for studying cognitive processes 
has become as clear as the reason for studying anything else: 
because they are there.... Cognitive processes surely exist, 
so it can hardly be unscientific to study them. "27 
Not only do such cognitive processes actually exist, says 
Neisser, but they are highly constructive in nature, a view 
which is affirmed over and over by both Piaget and Bruner. 
For example, consider the case of visual perception. We see, 
says the cognitive psychologist, by receiving a series of pic- 
torial copies which are related in terms of a certain pattern. 


This pattern, which is suggested already with the first bit 


of input information, becomes increasingly fleshed out with 





. Sane aor 





Sit 


sd ysem "noitinpoo" mist sat ,29nti wWeok. i508 , = | 
| Los seller ot bise 


ei jugnai yioense sit dotdw yd eseresorq sAx = BS men 2 
Bexsvoeos+ theaoae (\besstodsis .bsouber , bsmroi as 
esraqnox saods dtiw beqisonod ei +1 . beam bas 
tnsvelsx to sonsads ort at sis1sqo yedt aedw seve 
dove Bp son <r brs eopsm af as ,noissiumis 
'ytepsmt' "noliges7eg" MOLIEEneS ' a6 @ 
Bas ‘ontviop-sis.idesq! pon! . nord 
fsoistesAteqyd of r9tg3 .22sdto east proms veataal 
-noidinpos to etosqas i0 ‘es 











{fs saomis gesgqmoons o3 meee bluow noitqixesb Sits ApyoddIA. 
to esdonsid tofito mort bstsitaoustiib ei ai ,ytivisos aged 
-tuqni yuoense .siv ,jniog pnisiste esti to emest at ypolodoyeg, 
at oideifeinom yibewove ai ypolodoyeq oviskapos ,zevoezalt 
\etetuoiveded oft.a5 etatpolondoyeq sotte ot nolitLeoqgo at + omod 
teat misio sft etos(s1 s9eete% teipofodoyeq svisiapoo Eo s be 

Si 2h .fsoistedtogyd .tesd te .at aseesoord sees ot Lsoqags., 
egeesootq evisinpoo paiybste 1x0ob noesex oiesd SAT” \ oh etuq 
scale pninsyas pniybhuse rot moess1 sid es xHeefo Bs smooed ss 
,tjeixe yio1we. estes0079 svistinpod ....s%eny sexs yous Sauaeee: 
ESn meds vbbste Ot Oilitneioeas od Yibred MSD. at =. 


eyse ,teixs ylisutos esz2e001q evisinpoo dove eb yino tO : 


weiy 6 a ae at evisouaseno> yidpid sis vats deel \xoseson 
topsid 
a ea est tie x9v0 Bas 1z9vo beanie el sotdw 


_ a 





T=23 
continuing sensory experience. As Neisser puts it, we "make" 
(sic) stable objects by use of a "...constantly developing 
schematic model, to which each new fixation adds new infor- 
mation."*4 In short, we construct the object with which we 
deal and this constructed object may bear varying degrees of 
relation to the actually existing object in the external 
world. Where does all this construction take place? Obvi- 
ously in the head, and that is where the constructed object 
which is the result of various conceptual transformations of 
the original data is located. In terms of the diagram pre- 
sented above on page 4, visual perception presents its own 
set of mediating representations. It is similarly the case 
with auditory perception. In arriving at the understanding 
of a set of sounds presented to us, we transform this data 
with reference to those linguistic structures at our disposal 
such that the sound presented becomes some sort of meaningful 
utterance or, failing to become meaningful, is nonsense, 
Again, for the cognitive psychologist, hearing is essentially 
a constructive activity. Unfortunately, for the investigating 
psychologist, we do not appear to be aware of these construc- 
tive processes although we are assured that they are going 
on all the time. Rather, the assertion of their existence is 
the result of an inferential process which argues that intel- 
ligent human behavior is the result of the interworking of 
these constructions. Moreover, perceptual processes seem 


simple when compared with other forms of cognitive processes. 
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As Glucksberg points out, 
In_its, simplest form, thinking is a representation 
of an external event. In its more complex forms, 
thinking may be a series of representations which 
follow formal transformational rules, or it may 
involve representations of still other represen- 
tations. 
Thus, it seems clear that a cognitive psychologist is concerned 
with the same sort of issues which have concerned epistemolo- 
gists for several hundred years, viz. issues dealing with the 
relation between reality and man's representation of that 
reality in various forms of knowledge. Given this concern, 
then, it is not unexpected that psychologists concerned with 
cognitive development are interested in the way the child 
comes to know the world and how that knowledge gets trans- 
formed into what might be called ‘adult knowledge' of the 
world. In its most general terms, this interest is described 
by Kessen in the following way: 
The defining problem of cognitive development is to 
comprehend how an organism ofa particular kind, in 
encounters with phenomena defined in a particular 
way, constructs the world. 
Here, again, Kessen cautions the reader to be aware that even 
the defining of the problem in this way carries with it epis- 
temological implications concerning the nature of man and the 
nature of reality. 
Cognitive psychologists appear to agree that cognitive 
development can be generally characterized in terms of greater 


and greater degrees of independence of behavior from informa- 


tion being received from the immediate environment. The 
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explanation frequently offered for this greater independence 
is that the developing individual is increasing his ability 
to operate abstractly, or what is taken to be an equivalent 


expression, to manifest an "...increasing intervention of 


roe That is, growth in independence is 


symbolic processes. 
seen as the result of the use of more and more sophisticated 
and powerful structures which intervene before the individual 
responds to the data initially received. 

It now becomes highly relevant to ask this question: 
what are these cognitive structures? This is not an easy 
question to answer. Rowland and McGuire define cognitive 
Structures as: 

..-multidimensional and interdependent hierarchies, 
by means of which the human organism emits obser- 
vable behaviors which are evidence of the develop- 
ment of ‘intelligence’. 
Moreover, the sequence in which these structures arise appears 
to be necessary and invariant. In addition, although cogni- 
tive structures are highly correlated with the neurophysiology 
of the brain, they are not regarded as identical with such 
physiological processes. 

In a less comprehensive fashion, Neisser refers to cog- 
nitive structures as "nonspecific but organized representa- 
tions of prior experience".?7 Such representations are 
deserving of the label 'structure', says Neisser, because the 


parts have regular and controlling interrelations. And not 


only do the structures have interrelations which are control- 
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ling but, as indicated in the first definition presented, they 
are the means by which we are able to act intelligently. That 
is, the function of cognitive structures in our experience 
appears to be that of a kind of compressor of incoming data 
which is then classified and coded in terms of other structures 
which are present. 

In referring to specific examples of cognitive structures, 
Neisser distinguishes at least three levels. First, we possess 
structures concerning classes of objects,or categories, such 
as the structures "trees", "ironing boards", "elephants" etc. 
Secondly, we appear to possess a spatial and temporal frame- 
work structure within which objects are encountered. For 
example, one kind of spatial structure would be our grasp of 
surrounding geography; another kind would be our grasp of the 
position of the earth within the solar system within the 
galaxy of the Milky Way. Examples of temporal structures 
might be our understanding of general patterns of development 
in Western civilization, our grasp of the time of the year 
in relation to the other seasons. Finally, on a third level, 
we appear to possess a higher-order unifying conceptual 
system or structure which allows us to integrate lower-level 
structures. One aspect of this conceptual system would be a 
grasp of the notion of an external physical world existing’ 
independently of oneself and, correlatively, a knowledge of 
oneself and one's own personal history. When either or both 


of these aspects of the higher-order cognitive structure is 


af[-1 
yous ,bednsestq ooltinited gexit addy mt cote nto. a 
jeadT .yltnepitiesai tos o¢ olds oxs ow foldw Yd ensem ods ‘96 
esonsiisqxs xo ni esigsovise svistinpoo to agktons? odd ed 
63656 poimooni to 1oaeexqmos to Balt s to Yed¥ ed os, es tseqgqs 


esivtouise testo to euriot mi beboo bas bottieesio astt at Aoidw 


-tasasiq ois doidw 
eerutoutse evisinpos to eslqmsxe okbineqe o¢ pohittetes al n 


apseeoy ow ,texit .elevel seid? tasel +s esdeivpmidekb toesten. 


dove ,esizopsts> 10,e3>9fdo to eseesio paintssneo esisorise 
+039 “etasiigets" ,"“ebisod pninori" ,"“seexs" esttdouite sd 2s 
~<eleee, isxoqmst Das [sitsqe 5 eseseaegq of 1seqqs aw ,yibaoose 
10% .bsistnuoons sis etostdo doidw aidsiw ouutourse axtow 

to gasxp xwo0 9d Bluow sivtouxste Lsidsaqe to bait ‘eno ,elqunas 
edz to geszp xvo sd Bbiluow Bain azsdtons \Yidstposp paibavorze 
eis ninsiw meseye asfloe sist nifisiw déiss saa to nolstieog 
esipsouzse (stogmet to eslqmsaxd .ysW yi DiM ene %o yxsisp 
snomqoleveb lo eantettsq Isiemep to paibasterebas wwo od Sripia 
189Y edt to emit edd 0 geste wo ,noisssifivis azesesw al 
:fevel bride 5 no ,ylisnit .anoase2 into ett oF notselox Al 
fay3qeonos patyting xsb1o=xarig ict 5S B2esRog o+ xseqqs 4w 





ii a Re 


ee aa a ee 





a 








I-17 
lacking in the adult, he seems unable to emit any Significant 
amount of intelligent behavior. Obviously, then, cognitive 
structures are introduced as the chief explanatory factor with 
respect not only to adult intelligent behavior but also as the 
main explanatory device in dealing with various kinds of be- 
havior characteristic of children at various stages in their 
cognitive development. 

AS was seen schematically in the diagram presented above 
on page 4, cognitive structures play essentially an inter- 
mediary role in the total experience of the human organism. 

As Neisser puts it, 
Whether beautiful or ugly or just conveniently at 
hand, the world of experience is produced by the man 
who experiences it... There certainly is a real world 
of trees and people and cars and even books, and it 
has a great deal to do with our experiences of these 
objects. However, we have no direct immediate access 
to the world, nor to any of its properties. The 
ancient history of eidola, which supposed that faint 
copies of objects can enter the mind directly, must 
be rejected. Whatever we know about reality has 
been mediated, not only by the organs of sense, but 
by complex systems which interpret and reinterpret 
sensory information. 
Once, however, one introduces the notion of cognitive structures 
or coding systems as they are called by Bruner, the cognitive 
psychologist must also admit that the probability of bias and 
distortion with respect to later experience has risen consid- 
erably. Bruner and others appear very willing to admit this. 
In fact, much of Bruner's early and highly significant work 


dealt precisely with this phenomenon in the area of perceptual 


distortion. And, indeed, it would appear that the problem of 






ie oS | 
jasoiinpie yas timo 03 oldsw emas od \tiebeyaritnt patiost 
‘evidinpod ,nedt ,ylevoivdO <xoiveded irepiiiesad Yo jnvoms, 
dtiw xo¢os? ytotsnsiqxo teiro std es Beoubortnbh ome eomsourse 
sit es oels sud roivedsd tnsprf{isiat tivbs od Ybne ton toegre1t < 
~ed to ebmia avoitsy diiw pailseb ni sviveb Ysotsnsiqxe nism 
nieds mi eepste avoixsv 3s astblido to oltseiassgosasdo toived 
.tnomygoleveb oevisinpoo 
sveds betnsesrq meipsib sisi ai yilsotismedoe aes @6w 8A. ii) 





~retni as yfiisitnsees ysiq eousdovrste ovistinpoo ,> spsq ao 
-Meinspro npmyd sds to sonsiteqxs Isto siz mb slior yusiboa 
tb etog teeeiet e& 


' ts yildnetasvaocs taut xo ypu x0 fuitisussd Tie ~ ae 
asm st yd Heoyboug ei soneitegqxs io Hixow ot , : 
Hbitow Isasx 6 ef ¥idisst99 axon? ...3i asonciizsgxe ony «lg 
+i Bas ,adtood nevs bas arso brs afigosg Sas essixt to 
sesit lo ssonoixeqxs wo dtiw ob of lesb gsexup Ss pent md 
ezeccs sitsibemmi joo1tb on evsd ow ,1SVeWoH .adostdo — 
off .egitisgorg eti to yas o3 ton \binrow sae of jl 
tnisi tsd¢ beeoqgue dotdw \Slobie to ytosetd tastons 
seum wWissexks brim ef? 19708 ns> etosftdo to fae 
ae yttise1 sveds wont sw x~evedsdw biota: sd | 
gud ,sense to enspro sit yd yino ton «be * snd ie 
Jsrqustniexr bos jsiqusint aorew emeseaye xs. - 
onoissorz0iat i: A adicha 


seutourse svitinpoo to aciton sd esouhortnt sno \tovewod)..eon0 
svisinpoo eis ,19nu1d yd befiso oxs ysis es ameteye eniboo 20 
sper latent td ea ele Si ote mum 22 ipotedsyed 








I-18 
distinguishing between, for example, veridical and non-veridic- 
al perceptions becomes increasingly acute insofar as it is not 
at all evident how the cognitive psychologist can account for 
error if we can never get outside our sets of cognitive struc- 
tures. It would seem that perceptual truth would become largely 
a matter of consistency and coherence rather than correspondence 
of any sort. Although I shall return to this problem,particu- 
larly in Chapter IV, it is relevant to mention here one attempt 
to deal with this problem. This attempt is that of Daniel Ber- 


lyne.?2 


Although Berlyne himself has tried strenuously to tran- 
Slate the language of cognitive psychology into the terminology 
of behaviorism, he, too, admits that there are such things as 
cognitive processes which are internal to the individual and 
which represent, in some cases, external objects. Moreover, 
Berlyne argues that such processes not only contain information 
about the external world, they also possess what he calls 


33 This is a somewhat technical 


"informational correspondence". 
term which is to be understood in a weaker sense than isomor- 
phism (which seems only reasonable since we obviously do not 
have, for example, physical tables in our heads!) and which is 
defined as implying "...a one-to-one correspondence between 
elements of a representation and elements of the external world 


34 Whether or not this 


about which they convey information." 
notion, if coherent, accounts for the difficulty mentioned 
above will not be discussed in the context of this thesis. 


Nevertheless, a very similar solution has been proposed by 
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Bruner and I shall deal critically with Bruner's account in 


Chapters III and IV of this thesis. 
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CHAPTER ITI 

In this chapter, I shall present a summary of Bruner's 
work, particularly his later work which is more distinctly 
developmental in nature. The chapter will be divided into 
four parts. In the first part, a short exposition of Bruner's 
work on perception is given, the stress being placed on the 
continuity of this work with his later research. The second 
part deals specifically with Bruner's developmental theory. 
The third is a specific illustration of this theory: Bruner's 
account of the emergence of the notion of "the world", an 
extremely important notion for the epistemologist; and the 
fourth deals with those educational recommendations which grow 
out of Bruner's psychological views and which will form the 
basis of my critical investigation in Chapters III and IV. 

In general, for Bruner, it is accurate to say that he 
maintains that representation is absolutely central to a 
human being's ability to function. Without some form of 
mediating representation, argues Bruner, human beings would 
live within an environment of incoherent and disorganized 
impressions and would be unable to act purposefully in any 
way. Each of us, maintains Bruner, possesses an internal 
model which is related to the world around us and it is 
through this model that we interpret experience. The extent 


to which this model accurately portrays how things are is 
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the extent to which it is adaptive. If very little corres- 
ponds to the external world, then it is regarded as maladap- 
tive and, in the extreme case, the human organism is classi- 
fied and described as highly psychotic. One important impli- 
cation of postulating this model is that one is compelled to 
give up the notion of "model-free" experience. In the essay 
entitled, "The Psychology of Pedagogy", Bruner states, 
---'experience' is relative to the code in terms of 
which it was interpreted; it is never had neat and 
neutral. This is commonplace, of course, in the 
philosophy of science since Mach (1914), Dut it is 
an issue often neglected in discussions of educa- 
tion save in attacks on relativism. 
Moreover, Bruner argues that this view grows directly out of 
his early work on perception and the strategies which people 
employ in dealing with sensory data presented to them. Hence, 
it is to this work that I now turn. 
(1) Bruner's work on perception: 

Bruner's major research in this area took place during 
the late 1940's and the 1950's and established him as one of 
the first-rate experimenters in dealing with factors interfering 
with 'normal'perception. Allport, who deals both with Bruner's 
early theory of perception as it developed in the early 1950's 
"Directive State Theory," and its later development into what 
Allport called "Hypothesis Theory", classifies Bruner essenti- 
ally as a nativist. That is, Bruner is seen by Allport as 
maintaining that there are certain features in the act of per- 


ceiving which are innate and relatively unchangeable. As will 


be seen later, Bruner regards perceiving, as taking place 
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within a spatial framework, as one cognitive structure which 
appears to be innate. The first of these theories, the Di- 
rective State Theory, maintains that certain organismic 
factors dominate stimulus factors in perception. Examples 

of such organismic factors include the elements of the per- 
ceiving mechanism as such, e.g. the receptors and the nervous 
System components, and such idiosyncratic facts as a person's 
needs, values, tensions, and past experiences. According to 
Bruner and his associate, Postman, such factors enter into 
all perceptual experience to some degree or other.? 

According to Allport, the central notion of the second 
position taken by Bruner, the position of Hypothesis Theory, 
is this: 

The basic idea underlying the reformulation by Bruner 
and Postman was that all cognitive processes, whether 
they take the form of perceiving, thinking, or re- 
calling, represent 'hypotheses' which the organism 
sets up, or that are evoked by the particular situ- 
ation. These hypotheses, in perception at least, 
are largely in the background and are usually un- 
conscious. They require 'answers' in the form of 
some further experience, answers that will either 
confirm or disprove them. Adjustment of the or- 
ganism to the environment proceeds by this process 
of hypothesis-confirmation or rejection....When we 
perceive, think, or remember we are evoking and 
testing organismic hypotheses. 
That is, Bruner maintains that every person forms certain 
hypotheses concerning his experience and has certain expec- 
tancies which will guide him in the selection of relevant 
cues in any perceptual experience. Such hypotheses and 


expectancies, which coordinate a person's needs, fears, ideas, 


etc., guide his perceptual experience. Thus, according to 
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this theory, perception is a subjective and cognitive sort of 
process since the key factor in determining what a person per- 
ceives is not what is actually ‘out there' but the hypothesis 
(-es) which the individual is actively entertaining. 

Here the question naturally arises concerning the 
theoretical justification for introducing the notion of 
"hypothesis'. Admittedly this notion has the character of 
being a theoretical construct insofar as we cannot directly 
observe the hypothesis-generating process, particularly in 
the case of perceiving. Conceivably, Bruner could argue in 
one of two ways. Either he could argue on the basis of the 
stimulus information which the perceiver receives, or he could 
argue on the basis of the response the perceiver makes to the 
stimulus-as-perceived-by-the-experimenter. Bruner has chosen 
the latter path. That is, he presents the subject with a 
constant series of stimuli, and the series of responses this 
series generates, with respect to different subjects, determines 
the inference to the specific hypothesis with which the subject 
is operating.” In such a way, Bruner argues, we can indirectly 
observe the hypothesis involved in terms of what information 
is actually selected by the subject out of the total information 
presented to him. 

Moreover, not only do these experiments reveal the hy- 
pothesis which is operative, they also often reveal the kind of 
strategy the subject is using. Bruner defines "strategy" in 


the following manner: 
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A strategy refers to a pattern of decisions in the 

acquisition, retention, and utilization of infor- 

mation that serves to meet certain objectives, i.e. 

to insure certain forms of outcome and to insure 

against certain others. 
Examples of such strategies would be: 1) the strategy of the 
"simultaneous scanner", which employs each instance encountered 
as an occasion for deducing which hypotheses are tenable and 
which are to be eliminated; 2) the strategy of the "successive 
scanner" which involves the testing of a single hypothesis at 
a time; 3) the "conservative focus strategy" which involves 
finding a paradigm instance which is then used as a focus, 
other instances being measured arsine this, focus; or 4) the 
"focus gamble" which employs one positive instance as a focus 
but which involves switching more than one attribute at a time. 
In terms of the relative usefulness of these strategies, 
Bruner clearly regards the second as the least productive and 
economical. The fourth may be the most productive but it may 
also turn out to be the least economical depending upon the 
gambles that are made. The first is extremely difficult and 
it would appear that, if asked to select one of the above, 
Bruner most frequently would choose the third kind of strategy 
Since each successive instance encountered by the subject will 
provide information of some sort or other. 

It is clear, however, that in each of the above sorts of 

strategies, universal properties of the data come into play. 
This is clearly the case in the first two but it is also the 


case with respect to the last two strategies since the 
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instance selected is not picked for its uniqueness but rather because 

it exemplifies the attributes primarily sought after. That is, Bruner's 
work with perception is highly compatible with his more comprehensive 
work on thinking and the unifying notion is that all thought processes, 
beginning with perception, show a concern with universal aspects of 
experience. As Bruner has again reiterated in a later essay entitled 
"The Perfectibility of Intellect": 


The models or stored theories of the world that are so useful 
in inference are strikingly generic and reflect man's 
ubiquitous tendency to categorize. William James remarked 
that the life of mind begins when the child is first able 

to proclaim 'Aha, thingumbob again.' We organize experience 
to represent not only the particulars that have been ex- 
perienced, but the classes of events of which the particulars 
are exemplars. We go not only from part to whole, but irresis- 
tably from the particular to the general. At least one dis- 
tinguished linguist has argued in recent times that this 
generic tendency of human intellect must be innately human, 
for without it one could not master the complex web of cate- 
gorical or substitution rules that constitutes the syntax of 


language -- any language. 
Moreover, Bruner continues, 
Both in achieving the economy with which human thought repre- 
sents the world and in effecting swift correction for error, 
the categorizing tendency of intelligence is central -- for 
it yields a structure of thought that becomes hierarchically 
organized with growth, forming branching structures in which 
it is relatively easy to search for alternatives. 
From my exposition of the above features of Bruner's work on percpetion, 
it is possible to say that, for the epistemologist, various themes 
stand out. First, Bruner clearly maintains that perception is concerned 
with universals, that it is concerned with features of experience 
which can be predicated of many things. Secondly, Bruner is committed 
to viewing the fundamental object of perception as being essentially 


propositional in character. That is, in contrast to those philosophers 
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and psychologists who maintain that we perceive, at least some- 
times, a pure, isolated sense datum, the linguistic referent 
of which is a single term in the language, Bruner argues that, 
in perceiving, we are essentially involved in the confirming 
and disconfirming of hypotheses which may refer to factual 
states of affairs. The linguistic referent of facts is 
commonly assumed to be a statement or set of statements. For 
example, if we hypothesize that we are seeing a red piece of 
paper on a green background, then that experience is best 
described in terms of a statement rather than a phrase insofar 
as we are involved in relating the position and color of the 
paper to that of its background. Given, then, that perceiving 
is essentially propositional in nature, as Bruner would seem 
to hold, perceptual judgments will always be open to error and 
the notion of incorrigible sense data is eliminated from one's 
epistemological framework. ° Thirddy ,Gatias cClearbthatgrior 
Bruner, perceiving is essentially an inferential process. As 
Wohlwill expresses this aspect of Bruner's position, he says 
at ise 

-.--a point of view diametrically opposed to the 
Gestaltists, one which regards perception as basic- 
ally an inferential process in which the perceiver 
plays a maximal--and maximally idiosyncratic-- 
role in eps” eg categorizing, or transforming 
the stimulus input. 
And, as seen above, Bruner maintains that almost all perceiving 
involves the move from inferring from the presence of a par- 


ticular feature or set of features, the identity of the per- 


ceived object in question. As Bruner states, 
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Perception involves an act of CSLEGOrLZAtLon... 
the nature of the inference from cue to identity 
1n perception is in no sense different from other 
kinds of categorical inferences based on defining 
attributes...there is no reason to assume that 
the laws governing inferences...are discontinuous 
as one Moved from perceptual to more conceptual 
activities, 19 

In short, Bruner holds that in all human cognitive functioning 

inferential mechanisms are at work and perceiving is no ex- 

ception in: this regard. 

Bruner's early work on perception has been criticized 
in that some developmentalists such as Wohlwill argue that 
Bruner's theory of perceiving presupposes an adult perceiver 
to the extent that Bruner assumes that the perceivers' con- 
ceptual categories are fairly well established. Bruner has 
dealt with this criticism in two different ways. First, his 
work Since 1960 has taken a conspicuous and decided develop- 
mental turn and, second, he has denied the above criticism. 
There is evidence for this second point in Bruner's lectures 
in 1968 on infancy. In those addresses given at Clark 
University, Bruner stated: 

I shall assume...that cognition--the achievement, 
retention,and storage of information--is inherent 
and imminent in the functional enterprises of or- 
ganisms. It can never be studied independently of 
the decisions that organisms take or evolution 
takes collectively concerning the grammar or logic 
of action, 
Although what Bruner means by the "logic or grammar of action" 
remains far from clear (and will be discussed in Chapter III ), 


it is clear from these lectures that Bruner views even the 3- 


month old infant as possessing within himself the necessary 
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hypothesis-generating mechanisms which are called into play 
as he tries to cope with and coordinate his experience in 
increasingly powerful and efficient ways. That is, Bruner 
holds that hypothesis-generation is present as soon as the 
infant begins to function cognitively in any way at all. And, 
as we shall see below, the end product of this process of 
cognitive development is the emergence of a world-model, a 
kind of super-hypothesis which, in principle, coordinates all 
the varying aspects of an individual's experience and which 
enables him to generate more hypotheses concerning the nature 
of his future experience. Or, as Bruner states it, 
-.-.-it becomes necessary for the learner to reduce 
the strain and potential confusion of receiving 
and processing input. He does so by developing 
strategies for using his limited capacities. This 
type of strategic learning is characteristic of 
every level of information handling--from eye 
Movements (discernible in the very young infant), 
through po woh Sahih structuring, to thought and 
problem solving. 2 
As this last passage mentions "levels of information handling", 
it is now germane to turn to Bruner's views concerning cog- 
nitive development, views which, when translated into educa- 
tional practice, have revolutionized the thinking of many 
North American educators. This is not to say, however, that 
Bruner's educational influence stems only from his later work. 
Rather, given his views concerning perception and the continuity 
of perception with higher-order cognitive activities, I argue 


that it is not surprising that the so-called "discovery 


approach" should be championed by Bruner because, in essence, 
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this approach relies heavily on inferential hypothesis- 
generation by the student or learner, such generation being 
the fundamental mechanism in all cognitive functioning, 
according. .to Bruner. 

(2) Bruner's views concerning cognitive development: 

Although at times Bruner eschews the language of stages 
and prefers to speak in terms of cognitive growth??, he does 
appear to use the terms "growth" and "development" inter- 
chhangeably. Moreover, the way he speaks about cognitive de- 
velopment would appear to commit him to the fundamental tenets 
of a developmental theory, as outlined in Chapter I. First, 
he states that, 

It is curiously difficult to recapture preconceptual 
innocence. Having learned a new language, it is 
almost impossible to recapture the undifferentiated 
flow of voiced sounds that one heard before one 
learned to sort the flow into words and phrases. 
Having mastered the distinction between odd and even 
numbers, it is a feat to remember what it was like 
in a mental world where there was no such distinction. 
In short, the attainment of a con¢ept has about it 
something of a quantal character.1 
Moreover, Bruner quotes Neisser with approval, the latter 
claiming that not only are the experiences of childhood incom- 
patible with the cognitive structures of the adult but that 
it is no longer possible for the adult to assimilate experiences 
in the same way as the child. As Neisser puts it, "This means 
that the universal amnesia for childhood is not primarily the 


result of anxiety or guilt, and is not based on an active 


process of suppression. It is, instead, a necessary conse- 
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quence of the discontinuities in cognitive functioning which 
accompany growth into adulthood. "2° Thus, although Bruner 
places stress on the possibility of operating with varying modes 
of representation, he also agrees that, to some extent, cog- 
nitive development is irreversible. 

Secondly, in the essay entitled "The Perféectibility of 
Intellect", Bruner clearly states that intellectual growth 


does not appear to be smooth and continuous but, rather, occurs 
16 


',..in spurts of rapid growth followed by consolidation." 
Such consolidated plateaux, which are reached after these 
spurts, would appear to be like the Piagetian stages, only 
in different linguistic guise. Hence, I would argue that 
Bruner clearly falls into the developmental category. 
Turning specifically now to Bruner's theory, one finds 
that he maintains that: 
-.-mental development involves the construction of 
the model of the world in the child's head, an in- 
ternalized set of structures for representing the 
World around him... 
This view is amplified in Bruner's important address to the 
American Psychological Association in 1964 entitled, "The 
Course of Cognitive Growth", 18 Here, as elsewhere??, Bruner 
sets forth three levels of mental representation of the world: 
enactive, iconic, and symbolic. Underlying all three is the 
assumption that all cognitive activity begins with a process 


of classification of experience into various categories. The 


form and medium in which these categories are manifested 
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determines the dominant level of operation at which a spe- 
Gitac individual 1s operating. 

(a) Enactive Level: 

At this level, according to Bruner, an individual 
processes information about the world primarily through 
actual bodily interaction with the world. For example, 
through actual manipulation and action on the bodily level, 
we come to master certain skills as riding a bicycle, knitting 
Or driving a car. Similarly, we accustom ourselves to 
physical locations -~- we can move around our homes in the 
dark without colliding with furniture even though we would 
probably be unable to describe verbally where all the furni- 
ture is located. For Bruner, this is the most basic manner 
in which we learn to process information and, chronologically 
Speaking, it appears to be the first manner in which infants 
process information. Frequently lacking, even in the adult, 
any form of verbalization or visual imagery, this level is 
called "enactive" because the body itself retains the infor- 
mation. Thinking and acting are not separate activities at 
this level. 

(b) Iconic Level: 

The iconic mode of representation is more efficient than 
the enactive since it summarizes events in terms of perceptual 
imagery .7° Providing greater conceptual freedom than enactive 
representations, images correspond to perceptual events in a 
more conventionalized way than do actions. This, essentially, 


is the power gained in moving at the iconic level rather than 
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at the enactive level, Concerning the limitations of this 
level, however, Bruner says, 

-.-.children who use an iconic representation are 

more highly sensitized to the spatial-qualitative 

organization of experience and less to the ordering 

principles governing such organization. They can 

recognize and reproduce byt cannot produce new 

structures based on rule. 
Further limitations of this level are: 1) that it is highly 
subject to the influence of affect; 2) that it is still very 
closely related to action; 3) it is concrete -- the child at 
this level is very much caught by the surface features of his 
experience; and, 4) that it highly egocentric insofar as the 
child is still the central referent in the system. One 
indication of this last limitation is that children operating 
at this level are unable to produce simple drawings depicting 
Situations other than their own. If,for example, they are 
asked to draw a picture of a room from the point of view of 
someone entering the room, the drawing is still made in such 
a way that their own spatial location dominates. In the 
adult, since imagery essentially reproduces surface features, 
it tends to be misleading, although sometimes it far excedes 
the linguistic abilities of the adult speaker in, for example, 
works of art. As Bruner is fond of saying, Napoleon always 
said that a general who thinks in images is not fit to 
command. 


The chief intellectual achievement for the child who has 


moved from the enactive level to the iconic level is that, 
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according to Bruner, we now have clear evidence that the 
child clearly distinguishes between himself and his environ- 
ment, a distinction not operative on the enactive level. 
However, Since there is such marked variability and reaction 
to irrelevant surface features, Bruner maintains that the 
child has discovered the world of appearance only and has 
not yet begun to distinguish between what is "real" and what 
is merely "appearance". 

(c) Symbolic Level: 

Bruner, like Piaget, regards the symbolic level as rep- 
resenting the most powerful way of dealing with the world of 
experience. As Bruner states, 

---.once the child has succeeded in internalizing 
language as a cognitive instrument, it becomes 
possible for him to represent and systematically 
transform the regularities of experience with far 
greater flexibility and power than before. 22 
Such a view concerning the powerful role played by language 
in governing the behavior of the organism aligns Bruner with 
Such Russian psychologists as Vygotsky and Luria. “> Accord- 
ing to Bruner, at this level, a more hierarchical mode of 
classification begins to emerge which goes beyond mere 
perceptual inclusion. Through language, the child is able 
to become increasingly distant from the perceptual influences 
which dominated him at the first two levels. Furthermore, 
language allows him to deal with those realms of his knowledge 
which have no direct referent in immediate experience, i.e. 


all that he knows about the possible, the conditional or 









€EII 


ong tends sonobive xselo sved worm ow sone 03 pr 
Laat tiat aid bos tleemid neowsed sore iupnidekb x8 
.isvel svitosne sit fo svits1esqo jon roisoniiedb 6 pouen 
nedvakeds ne ytilidelisy bewusm nova el oxefit sonie ytevewoH 
orig 4sdt¢ enisinism teawx1d ,setutsst oosliee Jaa arewes os ! 
asd bas yine sonsitssggs to bluaow ens borevooeib esti biids 
senw bes “fsoxn" et tedw asswisd deivupnistelb o3 nupsd ey Jon 
."sonsissqgs" ylerem ed : 
:Level pilodmys 42) 1% 
-qor 26 foveal ocilodmye edt ebuspex ,topsid sdil ,teqpne@ «4 
to bilxow ent dttw patiiseb to ysw [uttewogd Jaom oft paitasest 
,ceteste 19nuid 2A. .soneategne 
poisilearetnat ai Bsboesove asd BbLido sds Soho.'e. a 
eemoved Ji ,sasmuxseni esvitinpod «6. eb spsepisl — 
yilssigemeseye bas tasesiger o+ min 1xoi sidrezog © 


152 a someizteqxs to esitiasivupsi sit miotens tt 
-Stoted ast 1zswog bas ytilidixelt 1S3697D Spork 


ii ie pee 


spsupnsi yd beysiq ofox futiswoq sds pninwsoaps waiv & dawe 


dtiw tenpx1d eapiis meinspxro ord to toiveded odd pninusvep ak _ 


~bxo00A es 


.Sinwl bas yAesopyV es eseipolosoyeq asieewA dogs 
to obom Isoidousweid exom s ,Isvel erds se vtonuid ot pak + 
' em Baoyed 2e0p Hotnw epiems oft sens staan 
cx: ont att dpdoxdt died is 
ayers ne whamiiama ee | 


: j 4S aisx , ‘¢ +} ta ‘Ws 4 ee n : 
sie 7 oar beech a ; lca: cma Fa 
- ¥ - 2 ia id , ~ ie ’ 
= an : ; . 


See = . $a A Sb 
ernie gonna rad 


Jap } 


bt 
» 


LI-34 
hypothetical, and states referred to by counterfactual con- 
ditional statements. For example, language is important in 
arriving at knowledge about the ideal limits of classes of 
objectS studied in the physical or social sciences such as 
ideal gases or, for example, in economics, the perfectly 
rational man. Moreover, according to Bruner, in mastering a 
language the child and the adult are literally invited to 
form new concepts since the combinatorial properties of 
language give them the instrument to form new sentences and 
new connections in the language. 

Supplementing the above functions of language mentioned 
by Bruner, Anderson points out several more: 
Symbols not only function as the means of communi- 
cation with other persons and thus make possible 
our social life, but they also act within the in- 
dividual as triggers to set off responses, as 
tracking devices to control the direction of 
responses, as holding devices to store past ex- 
periences and incorporate them into the system, 
and as the manipulable carriers of meaning which 
make thought and problem solving possible. 24 
With respect to the future, Anderson says: 
Through their storage and carrier functions they 
become the devices by means of which we anticipate 
the future, become aware of purposes and goals, 
and are able to free ourselves from the immediate 
demands of the present. 
Indeed, once the child has achieved competence in a language, 
then Bruner will argue that he is able to function at the 
symbolic level although the extent to which he will actually 


do this depends largely on the culture in which he is raised. 


As Bruner puts it, 
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One 1S thus lea to, believe. that. in, order. for.the 
eni1d to use language as an instrument of thought, 
he must first bring the world of experience under 
the control of principles of organization that are 
in some degree isomorphic with the structural 
principles of syntax. Without special training in 
the symbolic representation of experience, the child 
grows to adulthood still depending in large measure 
on the enactive and iconic modes of representing 
and organizing the world, no matter what language 
he speaks. 
In short, this is the premise that the extent to which the 
developing human will achieve a high degree of power and con- 
trol over his experience is dependent largely on the form of 
education that he receives. Hence, it is quite natural for 
Bruner to try to translate his views into actual educational 
practice. 

At this point, it is relevant to distinguish between 
what Bruner maintains and what I have set forth as general 
characteristics of cognitive psychology. In Chapter I, I 
presented a highly Constructionist view wherein the cognitive 
psychologist was said to hold that all objects of experience, 
even at the highest level, were the result of constructive 
processes in the human organism. Bruner takes exception to 
this although he does speak frequently of our “constructing 
models of the world". Two important examples may be 
mentioned here. First, Bruner maintains that a spatial 
framework is innate in human beings. He says, "Anybody who 
has read the subtle accounts in von Senden's valuable book on 


restored sight of the congenitally blind will recognize the 


uniqueness of a spatial framework. It seems to be given in 
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the very nature of the visual modality and makes possible a 


perceptual locus."*/ 


That is, Bruner adopts a Kantian-like 
position in which spatial orientation is said to be the 
necessary pre-condition for any perceiving whatever, not the 
result of a series of perceiving acts. Secondly, Bruner 
maintains that some categories appear to be innate in human 
beings. He says, 
If linguistic categories organized in hierarchies 
are to have relevance to the 'real world' [sic], 
then experience itself must be organized into 
hierarchically organized categories. We know that 
the child's language is organized in this way, and 
we know equally well from experiments that his ex- 
perience is not. I am prepared to believe that in 
the linguistic domain the capacities for categori- 
zation and hierarchical organization are innate 
and so, too, are predication, causation, and modi- 
TAcate ole 
Thus, although Bruner is a constructionist in many important 
respects, he also adopts a Chomsky-like approach to some 
crucial aspects of human cognitive activity.*? 
Returning to the notion of developmental sequence, one 
quite naturally asks what processes lead an individual from 
one level to the next. Unfortunately, Bruner is the first 
to admit that these processes are still less than completely 
obvious; rather, he refers to them as presenting "...the 


n 3 He does, how- 


greatest thicket of psychological problems. 
ever, Maintain that underlying the drive to utilize modes of 
representation at one or more of these levels is the primary 
desire to learn of and master one's environment. Nevertheless, 


however pedagogically relevant this drive might be, it still 
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does not serve to explain psychologically why certain transi- 
tions occur at various ages or why this particular sequence 
from enactive to iconic to symbolic is the most likely one. 


For those answers, we are still waiting. 


(3) Bruner's account of the emergence of the notion of "the 
w 
world": 


The extent to which Bruner is a constructionist can be 
clearly seen in his discussion of how the child learns to 
distinguish between himself and the world around him. 

In this section, I shall utilize the following terms: 

"object", "physical world", "the world". I shall understand 
by those terms the following: "object" or "physical object" 
Shall refer to three-dimensional objects in space which 
persist through time, however brief. Such objects are to be 
viewed as causally efficacious, publicly observable and mind- 
independent. The term "physical world" shall refer to the 
notion of a physical universe composed of physical objects 
standing together in causal relations in space and time, which 
are thought to be forming a coherent pattern of events inde- 
pendent of the mind. The term "the world" refers to those 
characteristics immediately cited above with respect to the 
notion of physical world but is broader in scope in the sense 
of including also social and cultural constructs, private 
events in individual people's lives such as thoughts, wishes, 
feelings, etc., and various claims concerning the existence 


of non-physical objects such as angels, Gods, spirits, 
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léprechauns ,..etc., 
In general, for. Brunex,, development of the notion of 

"the world" involves the following process: moving from a 
very primitive discrimination of objects as existing inde- 
pendently of oneself to a highly sophisticated conceptual 
ordering of what is meant by the notion of an orderly 
universe of which oneself is a part. For Bruner, the earliest 
important stage in this development is discussed in his 


Heinz Werner lectures delivered in 1968.22 


In those lectures, 
Bruner contends that we can observe infants around the age 

of one year shifting from the enactive to the iconic mode of 
representing their experience. Concentrating on the transi- 
tion phases between modes of representation, Bruner stresses 
the gradual emergence of a world-model. He agrees with the 
Piagetian notion of decentration and describes it as "... 
removal of the self from the position of being the sole 
origin and metric of space and spatial relations."°* Such 
removal, visible in the one-year-old child, according to 
Bruner, begins to take place when the young child begins to 
develop ways of coping with his environment and processing 
the information received such that those ways are no longer 
dependent upon his own actions. And, as seen above, such 
action-independence is one of the hallmarks of operating in 
the iconic form of representation, the latter centering around 


the producing of images rather than specific bodily motions. 


As Bruner states, 
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--.one of the principal steps forward in the devel- 
opment of any skill is the development of an objec- 
tivized image or representation of performance that 
permits one to 'get outside oneself'. It is this 
kind of decentering that constitutes the base for 
the further growth of childhood skills.33 

That the young child is actually Operating with an iconic 

mode of representation is evidenced by an experiment carried 

out by Bruner and his associates at the Center for Cognitive 


Studies. 4 


This experiment involved the child in a perceptual 
Situation in which an object"s position (in this case, a cup) 
relative to the child's line of sight and his line of reach 
appear to be different. For the fourteen-month old child, 
his reaching motions are slow and deliberate and the perceptual 
conflict experienced by him in trying to reach the Cun Le 
evidenced by processes of eye shutting and gaze aversion while 
he tries to grasp the cup. Younger children, however, for 
whom the cup is also at eye level, try directly to grasp the 
cup without making adjustments for the level at which the 
cup itself sits and, consequently, knock it over. According 
to Bruner, 
What is so crucial about this sequence of events is 
that, with development, reaching is occurring ina 
represented space. It is not a case of action and 
the space within which it occurs heing inseparable, 
as with the youngest child.3 
For Bruner, this new experiencing of space is essentially a 
form of constructed space, a way of coping with spatial de- 


mands which appears increasingly detached from the position 


of one's own body in space. Thus, considering this first 
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phase of transition, from enactive to LcConic functioning, 
Bruner does not concentrate on the origination of the notion 
of an independent physical object per se (as Piaget would do) 
but rather on that aspect of the notion of a physical object 
whereby certain independent Spatial relations are attributed 
to the object, relations which, nevertheless, are still 
dominated by the position of one's own body. 

As I have said above, for Bruner, the child's use of an 
iconic mode of representation is one which is still highly 
responsive to the surface perceptual features of the situation 
in which the child is Operating. In order to become increas- 
ingly more independent of those fluctuating features, the 
child needs to learn to operate with a more highly symbolic 
mode of representation which, by virtue of its intrinsic 
remoteness, allows him to withdraw from those perceptual 
features which attract, and sometimes mislead, his attention. 
One of the functions of the development of a symbolic mode 
of dealing with information would be that, for the child and 
for the adult, it would serve as "...an internalized verbal 
formula that shields him from the overpowering appearance of 


yt For example, only by withdrawing 


the visual displays. 
from the immediate perceptual attributes in a given situation 
will the child be able to see that a half-full barrel and a 
half-full thimble are equally full or that a pound of lead 


and a pound of feathers weigh the same. In such situations, 


the child must learn to resist ‘the perceptual appearances, to 
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move beyond his iconic representation of the world. 

Concerning the development of the concept of "the world", 
Bruner views the child as passing through various phases.~/ 

At first, very young children appear to be highly egocentric. 
In this phase, the child relies almost entirely on such per- 
ceptual attributes as color and size which relate directly 

to him as the center and the norm. As he develops, he begins 
to group objects on the basis of their functional properties. 
At first, this functionalism appears to be a kind of egocentric 
functionalism in the sense that the object is seen as 
possessing those functions which the child himself can do (or 
those which a person with whom the child is actually present 
can perform). Bruner sees this phase of egocentric function- 
alism as highly correlated with the child's increasing use of 
first- and second-person personal pronouns. Further experi- 
ments with older children concerning the process of grouping 
show that although the grouping may still occur on a functional 
basis, the functions involved appear to be more highly conven- 
tionalized rather than related to the individual child. 
Finally, older experimental subjects are able to group items 

on the basis of hierarchical classifications. 

For Bruner, the child's acquisition and mastery of 
language is absolutely essential for arriving at the notion of 
"the world" in the fullest sense described above. This mastery 
appears to be unattainable before the early years of adoles- 


cence but it appears to be absolutely crucial. As Bruner 
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states, 


Somewhere between 12 and 14 years of age, with the 
deve lopment of the ability to reflect upon thought 
itself, the adolescent begins to show the marks of 
formal thinking. He is now ready to take his place 
aS a scientist, a thinker, a spinner of theory. If 
before he was able to cope with most of the problems 
that were immediately before him, contained so to 
speak in the givens of experience, now the young 
human being is able to cope, too, with potential 
problems, with issues that are not evident in the 
data of immediate experience, with possibilities not 
yet encountered. At this point, man moves beyond 
the powerful logic of empiricism to the infinitely 
more powerful logic of propositions, from a world of 
things present to a world of things possible. 38 
That is, Bruner maintains that only through language will the 
child and the adult be able to achieve the necessary remote- 
ness to reference that enables them to deal with things which 
are not physically present, with things which are remote in 
time and things which are viewed as open to manipulations 
and transformation by a human agent. Furthermore, insofar as 
some of the most outstanding intellectual achievements of the 
human race are based on notions which are highly remote from 
our immediate experience, for example, the origins of the 
universe, laws concerning the relationship of matter and 
energy, the nature of stars, etc., it would appear that lin- 
guistic development is necessary for the further evolution of 
more powerful ways of dealing with and understanding experi- 
ence. Thus, it is clear that Bruner regards mastery of a 
language as a necessary pre-requisite to the full development 


of the notion of "the world", that until the child has mastered 


a language in a fairly sophisticated way we cannot expect him 
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to understand important aspects of adult experience, or at 
least important aspects of adult experience in a highly 
technological society.” 

For Bruner, it is clear that not all young members of 
a given society develop in terms of this late stage, the 
symbolic stage. Indeed, the extent to which they do is 
largely dependent upon social institutions within the society. 
As he puts it, 
-.e-mental growth is in very considerable measure de- 
pendent upon growth from the outside in--a mastering 
of techniques that are embodied in the culture and 
that are passed on in a contingent dialogue by 
agents of the culture. This becomes notably the case 
when language and the oe systems of the 
culture are involved...40 
The most important of these institutions, for this purpose, 
will obviously be the educational ones for, according to 
Bruner, it is their function to stimulate this cognitive 
development such that the child is eventually able to operate 
at the symbolic level. Hence, Bruner perceives a great need 
to extend his psychological research into the public area of 
education. As he succinctly states, 
...L think a theory of development must be linked 
both to a theory of knowledge and to a theory of 
instruction, or be doomed to triviality. 
In the remainder of this chapter, I shall outline briefly 
various influential educational recommendations which Bruner 
has made and, in chapters III and IV, critically examine the 


theory of knowledge which is central both to Bruner's theory 


of development and his theory of instruction. 
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(4) Bruner's educational recommendations: 
> mmcational recommendations 
For Bruner, a theory of instruction differs from psycho- 


logical theory in two important ways. #4 


First, a theory of 
instruction is prescriptive; secondly, it is normative. The 
first of these apparently is Synonymous with setting forth or 
prescribing the most effective way of achieving a particular 
KnOw.edge or skill. That i¢, it is prescriptive from an in- 
strumental point of view, not from the point of view of saying 
What knowledge or skill is most valuable. Secondly, by saying 
that a theory of instruction is normative, Bruner seems to be 
Saying that it sets up standards of performance against which 
the performance of children and others being educated may he 
judged. These two functions are contrasted with the chief 
function of psychological theory, both developmental and 
learning, which is essentially that of describing. 

The chief output from a theory of instruction appears to 
be the development of curriculum, this latter being understood 
to encompass all the instructional variables, not merely sub- 
ject matter. That is, Bruner maintains that a curriculum 
reflects not only knowledge in terms of subject matter but 
also certain assumptions about the nature of the knower and 
also the nature of the knowing process. Hence, one sees the 
importance not only of psychological theory to educational 
theory but epistemological theory as well. I shall therefore 


consider Bruner's recommendations briefly in these three areas: 
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a) The Knower: 

As one has seen in considerable detail, Bruner regards 
the human organism, the knower, as engaging in what has been 
called in the literature "epistemic curiosity" almost from 
the very moment of birth. Central to the entire process of 
cognitive development is the desire to know and cognitive 
behavior may alternatively be referred to as knowledge- 
seeking behavior. Furthermore, as seen above, Bruner regards 
such knowledge-seeking behavior, in all its forms, as essen- 
tially a process of hypothesis-generating which provides the 
individual and his society with increasing control and power 
over the environment through a reduction in environmental 
complexity. Moreover, in the cognitively developing indi- 
vidual, progress is marked in terms of the models of ex- 
perience which the individual is engaged in building. This 
progress can be detected in two different ways. First, one 
can determine at what stage of representation an individual is 
functioning, viz. enactive, iconic, or symbolic. Secondly, 
one can determine, within those stages, which models are more 
accurate or more powerful in some respect from those which 
are less efficient. The picture of the knower which emerges 
from these remarks and those made earlier in the chapter is 
that the knower, operating on the symbolic level, is an or- 
ganism actively involved in processing information received 
both from the environment and from data generated from the 


model which he already has constructed. The educational 
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implications of this are Obvious: that the learner, both in 
the classroom and out, must be actively involved in that which 
he is learning insofar as Knowledge-seeking is an active pro- 
cess not a passive one; secondly, educational progress will 
have to be determined in terms of the child's level of cogni- 
tive development at the beginning of the educational encounter-- 
a reaffirmation of the need to take into account individual 
differences both in teaching and in evaluating; and, thirdly, 
probably the most effective way to approach a particular 
topic is to follow, in modes of representation, the cognitive 
stages which all children seem to follow. That is, Bruner 
strongly recommends that, in introducing new topics, the 
subject matter first be presented in terms of actual physical 
objects and their manipulation, secondly, in terms of diagrams, 
Simple drawings, graphs, schemata, etc., and thirdly, in 
PVncuistic Lor. sneveruner puts it, “If sit 2s true that. the 
usual course of intellectual development moves from enactive 
through iconic to symbolic representation of the world, it is 
likely that an optimum sequence will progress in the same 


fireation.?-” 


b) What is Known: i.e. the Nature of Knowledge: 

According to Bruner, "Knowledge is a model we construct to 
give meaning and structure to regularities in experience. The 
organizing ideas of any body of knowledge are inventions for 
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rendering experience economical and connected. Although 
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the exact referrent of the 'we' is not clear (i.e. whether it 
applies to each human being or experts in various Pus ok 1.t 
is clear that knowledge is both an individual and a social 
product possessed by each. cognitively-functioning human or- 
ganism and by the totality of human beings processing infor- 
mation. The end product, according to Bruner, is a model of 
the world or, in the terminology developed in Chapter I, a 
master cognitive structure which relates all the strategies 
and information possessed by a given individual concerning 
himself and the nature of the world around him. Knowledge, 
then, is essentially a stored theory of the world. 

That these stored theories of the world are, beyond the 
iconic stage, social in nature is attested to by two facts. 
First, the symbolic stage is essentially linguistic in 
nature and language is clearly a social invention which is 
somehow internalized by individual speakers. Secondly, in 
technical societies, the stored theories of the world are 
set down in terms of the findings of various disciplines. 
Hence, one finds Bruner stressing the need to teach the 
structure of the disciplines insofar as these disciplines are 
the most efficient way of communicating the societal develop- 
ment of world models. 

Although Bruner has wavered on this point recently, ?> his 
stress on the notion of structure has virtually revolutionized 
thinking in the area of curriculum development in North America. 


For Bruner, the proper emphasis in education is upon the 
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Students gaining the structure of knowledge. That is, the 
Student should be given a sense of the fundamental ideas of 
a particular subject or discipline. Furthermore, the 
teacher should communicate the idea that each subject matter 
is a particular way of thinking about and dealing with cate- 
gories of phenomena. Not only is each discipline a way of 
thinking but it is a structured way of thinking peéthat tis, mbt 
involves a "set of connected, varyingly implicit, generative 
propositions" which are logically related in terms of impli- 


cation and conjunction. 7° 


For Bruner, each discipline has its 
own structure and it is the task of leading scholars in 
various fields to assist in making those structures suffici- 
ently explicit in order that they may be incorporated into 
curriculum at all levels. The task of the instructional 
theorist in this process is to discover the optimal ways in 
which the structure of a given subject can be converted into 
terms and modes appropriate for children at varying stages of 
cognitive development. 

This emphasis on structure and its necessary relation to 
the child's own stage of cognitive development has lead to 
the dictum, now notorious, that the foundations of any subject 
may be taught to anybody at any age in some form which is in- 
tellectually honest. Underlying this claim is the fundamental 
assumption that the structure of any given subject can, in 
principle, be converted into a form which is appropriate to 
each stage of cognitive growth. Hence, no matter what stage 


the child is at, there exists, in principle, a mode of 
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representation which he can grasp in dealing with basic ideas 
in a given field. Education, then, consists in communicating 
the structural ideas of subject matter in progressively more 
complex forms until the third or symbolic stage is grasped. 
At each stage, however, the child possesses knowledge only if 
it is knowledge which is translatable primarily in his domi- 
nant mode of representation, the symbolic form being the most 
powerful of the three. Thus, we say that a child has gained 
knowledge in a certain area when he has mastered the way of 
thinking proper to certain categories of phenomena which has 
become the dominant way of thinking about those phenomena in 
his society, that dominant way being equivalent to the way 
scholars and experts in the area view the phenomena in question. 

It should be obvious from these remarks concerning know- 
ledge that Bruner's views are a variation on traditional 
analyses of the phrase "X knows p". Whereas philosophers have 
tended to accept the following analysis: "X knows p" implies: 

a) X believes p; 
b) p is true; and 
c)X has adequate justification for be- 
lieving p. 
Bruner's account, as distilled from the above general exposi- 
tion, may be analysed in the following manner: 
"X knows p" implies: 


a) X believes p insofar as X has constructed 
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p and appears to act as if he believed 
DP; 


b) p is true insofar as it satisfied one 
or more of the following ways of val- 
idating hypotheses: 


1) direct test by correspondence 
2) consistency with other hypotheses 


3) affective congruence, i.e. a feeling 
of subjective certainty 


4) reference to authoritative statements, 
c) xX has adequate justification for be- 
lieving p because: 


1) X can generate further propositions 
from p, such propositions being 
open to validation in the form of 
map 14) 5 


2) believing p reduces the complexity 
in X's environment; 


3) believing p allows X to order and 
relate events; 


4) believing p allows X to establish 
links with other believed hypotheses, 
r,s,t, such that his experience 
appears to him to be more ordered 
and regular than prior to believing 
D. 


Thus, it would appear that Bruner's account of knowledge is 
highly pragmatic in nature. First, he emphasizes that know- 
ledge is the result of the organism doing something to its 
experience, and, second, possessing knowledge is equivalent 

to being able to do something with the initial transformation 
of experience; we cannot be said to know something unless we 
can use that information to go beyond that information. For 
Bruner, knowledge is never simply something passively received 


which can remain inert in the knower. 
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c) The Knowing Process: 


Along with Bruner's stress on cognitive readiness and 
the importance of teaching the structures of the disciplines, 
the third important educational recommendation which has had 
wide-reaching effects has been Bruner's emphasis on the use 
of the discovery approach as the most effective way of 
coming to know. 

Although the term "discovery" has come to mean different 
things to different writers in the literature, ?/ Bruner him- 
self defines "discovery" as: 

--.-discovery, whether by a schoolboy going it on his 
own, or by a scientist cultivating the growing edge 
of his field, is in its essence a matter of rearrang- 
ing or transforming evidence in such a way that one 
is enabled to go beyond the evidence so reassembled 
to new insights...often it is not even dependent 
upon new information. 
By emphasizing the intrinsically personal nature of discovering, 
Bruner does not intend to eliminate the teacher in the class- 
room. Rather, he is pointing to the need on the part of the 
teacher to move away from an expository mode of teaching to 
one which is more concerned with active hypothesis-generation 
on the part of the student. The need to emphasize such a 
mode of teaching is the following: 
The most urgent need of all to give our pupils the 
experience of what it is to use a theoretical model, 
with. some sense of what is involved in being aware 
that one is trying out a theory...we should somehow 
give to children a respect for their own powers of 


thinking,for their power to generate good questions, 
to come up with interesting informed guesses. 
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That is, Bruner seems to view the development of autonomous, 
effective cognizers as the main goal of the educational pro- 
cess. >? 

In support of this stress, Bruner mentions four advan- 
tages of learning through discovering. First, training in 
the methods of discovery increases the intellectual potency 
of the student. Bruner frequently illustrates this notion 
by reference to the simple game of Twenty Questions. Some 
students come to this game with an attitude of what Bruner 
calls "episodic empiricism", others come with an attitude of 
"cumulative constructionism". The student who approaches the 
game the first way is likely to give simple hypotheses for 
his twenty questions, hypotheses which are not particularly 
related. Such an approach rarely leaves the student with 
very much other than disorganized information on which to 
base his next hypothesis. It is clear that such non-organi- 
zation is highly deficient as an effective strategy. 

The child or student who approaches the game from the 
constructionist position uses a very different kind of 
strategy. He asks questions in such a way as to impose and 
locate constraints such that hypotheses framed later in the 
game are based on connected information gained through the 
constraint type of questions. When he eventually frames 
his final hypotheses, this student will have a far more or- 
ganized base on which to guess, a hase deriving from his 


original strategy maneuvers. Relating these notions to the 
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discovery approach in general, Bruner holds that, 
Emphasis on discovery in learning has precisely 
the effect on the learner of leading him to be a 
constructionist, to organize what he is encoun- 
tering in a manner not only designed to discover 
regularity and relatedness, but also to avoid 
the kind of information drift that fails to keep 
account of the uses to which information might have 
to be put. Emphasis on discovery, indeed, helps 
the child to learn the varieties of problem-solving, 
of transforming information for better use, helps 
him to learn how to go about the very task of 
learning.? 

The second major advantage resulting from learning 
through discovery is the shift away from extrinsic rewards 
in education to more intrinsic kinds of rewards and the 
accompanying shift to intrinsic motivation. That is, Bruner 
maintains that when behavior patterns become more extended 
and competence-oriented, more complex cognitive structures 
come into play and behavior is essentially oriented from 
within the human organism. Rather than having learning be 
dependent upon such extrinsic rewards such as grades or gold 
Stars, Bruner seeks internal reinforcement through intrinsic 
motivation. In the essay entitled "The Will to Learn", 
Bruner distinguishes four dominant motives of an intrinsic 
sort: 1) curiosity, which invites the student to become 
an active participator in the learning process; 2) the drive 
to achieve competence especially through intellectual 
mastery; 3) the drive to emulate a model through the develop- 


ment of indentification figures and "competence models" (a 


drive particularly important for the teacher); and, 4) the 





Ce=7 


,tedt eblod +sanuwd ,istsaop ai 












yisetositg esd poinzrssl ai yisvonesh no. 

6 sf oF mif pnibsal 16 xenxssI sft no Fe: Re a8 

-~ayoons ei of j6fiw ssinspto od ,seinokss a: 
x9vGd2ei5 oF Bonptesh ylao Jon xennem 6 ni an 

Bbiovs ot sels stud ,eesnbetsaiox bas ys 

qoor ot elisi tad Eee es noigsirrotai to | 

sve sdipim poitemroiai doimw o2 esey orit to 4 tt 
ah: 


eqied ,bsebr? .yrevonetb no eiesriamll sd of _ 

,enivios-msidorqg to esfdsinsv dj aissi o3 bilida efd 9 14 - 

egisod ,s2u 193jad rot nmottsormoini primroltsnsxs io - 

to wes yxov sit syods op oF wod nzgel og min = * fs f 
-eninzsst 


painxssf moti paitivesr spsitnsvbs xofsm bacdses oAT 
ee | 
abiswei oleniizixne moxi yaws 3iitie sit ei yreveseibh deyozds 


sit Bas 2ebyewsx to ebnaixa oienisini sxom of pices cet gecasd me 


tomunTd ,eL ssi? .noissvitom oienixtat ot stide pn yasqmooos 
beiaeixs siom simoosed ears3tsq xoivsded asdw sedd entésaten 


esivtiovise svisinpod xslqmos stom , bstneixo~soneseqmoo an 


moti betnsiro yilsitnsess eat toivedad bas ysilq otni emoo . 


ed painisel prived ost x9d¢6f .malospio mamud ois nidtiw : 
a @ ; 


biop xo eebsxp es dove ebuswer sienizgxs dove aoau snsbnegeb ; 
8 ' 
ofenizgni sipuopis tnomesox0Imisr I[snrstni etose itequité erste wa 


,"isel ot [LiW oot" bolo idne ysees et al .motssvizom 


s 


Pienixsat a8 to sevitom jnsnimob xwo0l eedeinpnise tb xem - 


au : : - a 
onobed « os dnebude ‘ens sovivat Aoisiw ae (L ; moe | oa 


II-54 


motive for reciprocity whereby the child desires to enter 
into joint discovery projects with otherss2? Apart from 
stressing the fact that developing such motives and systems 
of rewards leads to a continued interest in learning which 
extends beyond the formal educational setting, Bruner points 
out that if the students are to learn extended episodes of 
subject matter, this effort of discovering will not be 
sufficiently rewarded by anything other than increased power 
and understanding. 

The third major advantage from learning through dis- 
covery is that the student learns the heuristics of discovery. 
Although it is difficult to spell out the heuristics in any 
given field, Bruner is convinced that students, through re- 
peated acts of discovery, will come to an awareness of the 
actual processes involved in their discoveries. Only through 
practice can the student come to acquire a sense of the rele- 
vance of data presented to him. Similarly, only through 
practice will anyone working in a given field arrive ata 
generalized style of solving the problems placed before him. 
Hence, says Bruner, it is crucial that the student should 
discover as much as possible for himself. 

Finally, the fourth major advantage discussed by Bruner 
is that learning through discovery is an aid to conserving 
memory. For Bruner, there are; 


...a myriad of findings to indicate that any organi- 
zation of information that reduces the aggregate 
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complexity of material by imbedding it into a cog- 
nitive process a person has constructed for himself 
will make that material more accessible for re- 
trieval.° 
Thus, one finds that the arguments for teaching for structure 
and teaching through discovery are closely linked. 

It should be clear from the above discussion concerning 
Bruner's analysis of perception and his suhsequent research 
on the nature of human thinking, that these views are fleshed 
out in educational form through the emphasis on discovery 
learning. That is, insofar as it is true that human beings 
are essentially engaged in a continuous process of hypothesis- 
generation and that this is an observable and cultural-inde- 
pendent observation, it is only reasonable to expect Bruner 
to advocate strongly those methods of teaching which are 
directed towards the enhancement and strengthening of the 
most fundamental mode of human cognition. 

In summary of this chapter, then, I have sought to point 
out those themes in Bruner's psychological theory, both 
developmental and non-developmental, which are of central in- 
terest to an epistemologist. Secondly, I have sought to show 
how Bruner's educational recommendations concerning major 
epistemological issues are a direct outgrowth of his 
psychological research and cannot, with intellectual justice, 
be separated from them, as many educational writers have 
attempted to do. In the remaining chapters, I shall be con- 


cerned with the following issues: a philosophical examination 
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of the central notion of the structure of a discipline as this 
is understood by Bruner (Chapter III) and a philosophical 
examination of the correlative notion of the development of 
cognitive models, in particular, a world model (Chapter IV). 
Thus, Chapter III deals with the social, codified object of 
knowledge; Chapter IV deals with the problem of knowledge as 


an aspect of an individual organism. 
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In this chapter and in the succeeding chapter, I shall 
be involved in a critical evaluation of two of the most 
important of Bruner's doctrines. In this chapter, I shall 
examine the important educational recommendation that we are 
to teach the structure of the disciplines. In Chapter IV, I 
deal critically with the individual epistemological correlate 
of that discipline-structure, the model of the world which 
each of us constructs to deal with experience. 

One writer has said, in commenting on Bruner's influence 
on educational practice, that Bruner has "yeasty" ideas. [I 
presume that this means that just as growing yeast pushes 
its way through heavy, flat bread dough transforming it into 
a light, fluffy loaf, so, too, Bruner's ideas and their wide- 
spread implications have vitalized a hitherto very stagnant 
educational situation. I agree with this analogy and wish 
to carry it one step further. I wish to suggest, and hope to 
demonstrate in this and in the following chapter, that just as 
yeast produces this transformation by means of bubbles of hot 
air (carbon dioxide, to be specific) so, too, does much of 
the educational superstructure which has grown out of Brunerian 
assumptions find itself based, at least philosophically, on 
great bubbles of hot air. But so much for the analogy... 

In this chapter, I advance and attempt to prove the 


following thesis: that Bruner"s strong emphasis on teaching 
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the structure of the disciplines arises primarily out of the 
transferring of concepts and models proper to one school of 
contemporary linguistics, viz. transformational grammar; and, 
furthermore, that one cannot understand the underlying ra- 
tionale for Bruner's insistence on this practice unless one 
is aware of this transference. In order to support and 
explain this thesis, I divide the first part of the Chapter 
into three sections: A. an introductory section wherein I 
classify Bruner as a cultural conceptual instrumentalist; 

B. an examination of Bruner's adoption of a model from lin- 
guistics; and, C. an examination of the meanings of the pro- 
posal that "we ought to teach the structure of the disci- 
plines'. The second part of the chapter, part II, is a 
critical philosophical examination of the ideas advanced by 
Bruner in the first three areas. 

z 
A. Bruner as cultural conceptual instrumentalist: 

In general, an important distinction can be made between 
what might be called the psychological and the logical: struc- 
ture of human knowledge. This distinction is operative in 
at least three different areas: the elements of the structure, 
the process of organization of the elements, and the cognitive 
maturity of the content. 

Concerning the first area, one can distinguish between 
logical and psychological meaning. The first, logical 


meaning, may be said to refer to the "...possible and non- 
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arbitrary relationships that are relatable on a nonarbitrary, 
Substantive basis to a hypothetical human cognitive structure 
exhibiting, in general, the necessary ideational background and 


cognitive maturity."2 


The key feature here, of course, is 

the element of nonarbitrariness. The logical meanings in- 
volved in the structure are those which inhere in the actual 
relationships involved in the structure. The psychological 
meaning of the structure, on the other hand, is the meaning 
which it has for a particular individual or set of individuals 
and is often highly idiosyncratic. For example, the psycho= 
logical meaning that a college physics text has for a fourth- 
grader is probably considerably less than the logical meaning 
of the actual text and area of study. 

Secondly, one can distinguish between the psychological 
and the logical process of organization. We might organize 
our teaching materials on the basis of the laws of meaningful 
learning and retention and thus arrive at a psychological 
process of organization. This may not, however, be identical 
with the logical organization of the material derived from 
principles of deductive logic and based on reconstructions 
of the material. For example, a standard high school geometry 
text presents the subject matter almost solely in a logically 
deductive way whereas, for learning purposes, the entire 
order and organization may be usefully reversed. Hence, there 
does: not appear, at least on a priori grounds, any reason to 


conflate these two processes of organization. 
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Thirdly, one can distinguish logical and psychological 
aspects of the cognitive maturity of a body of knowledge. 
That is, one can examine a body of knowledge from a psycho- 
logical perspective in, for example, developmental terms, to 
see whether this material is aimed at children who might be 
Operating primarily iconically. Or one can determine at what 
level of symbolic sophistication the material is aimed. 
Articles found in professional sociology journals, although 
dealing with the same topics found in the 7th grade social 
studies text, are of different levels of cognitive maturity. 
From a logical perspective, however, there does not appear 
to be any notion of developmental variability. Generally, 
in a recognized discipline, the cognitive maturity of the 
theories is constant and high since, as Bruner readily admits, 
the scholars and experts in various areas are the chief in- 
tellectual sources for the nature and character of the given 
disciplines. 

Admitting these distinctions in these three areas is not, 
however, cause for despair among teachers and curriculum 
developers since there appear to be important links between 
the psychological and logical dimensions involved. And this 
is not Surprising for there is an important interdependence 
between them. The logical structure of human knowledge, par- 
ticularly as it is embodied in various disciplines, is the 
outcome of the collective psychological processes of human 


knowing. That is, the logical structure is a systematically 
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reconstructed body derived from the products of human knowing 
when that knowing appears to reach its most mature stages in 
the work of scholars in various areas. Furthermore, one says 
that an individual has become expert in a discipline only when 
his own psychological structure, his ‘model', as Bruner calls 
it, stands in an isomorphic relation with the public, logical 
structure of knowledge. Hence, it is quite natural to expect 
that stress should be placed on teaching the structures of 
human knowledge as soon as possible in the child's education 
So aS to narrow the gap between knowledge, in the public sense 
of a recognized discipline, and knowledge, in the private 
sense of the individual's own degree of mastery of the dis- 
cipline. 

For Bruner, the interdependence of these two dimensions 
is very strong, In short, Bruner maintains that, "... 
knowledge reflects the structuring power of the human in- 
tellect."* In a way, this remark is trivially true insofar 
as everything a human being does reflects some capacity or 
power of that human being, otherwise he wouldn't be able to 
do it. But Bruner wants this remark to be understood in a 
far stronger sense, viz. that we should use the structure of 
the disciplines as an inferential base upon which to argue 
about actual psychological processes of structuring. And, 
as shall be seen, the master discipline for this sort of 
inference is linguistics. As Bruner states, 


If, then, the structure of knowledge has its own laws, 
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makes its own contributions to the economical use 

of mind, one must necessarily look to such a struc- 

ture for hints about the nature and uses of mind.3 
That is, Bruner appears to be saying that if we examine the 
logical structure of human! knowledge as it has become codified 
in the disciplines, we are in a good position to infer what 
must be the case about processes going on in each individual 
knower's head. 

As seen above, in Chapter II, Bruner maintains that the 
most outstanding fact about human knowing is that humans 
appear to utilize various strategies in order to introduce 
order into the mass of information that is continuously 
being processed. Such strategies lead to the formation of 
cognitive structures by means of which new bits of information 
are assimilated and which are used, since the structures are 
very general, to predict future experiences. Whether the 
order embodied in these cognitive structures is derived from 
actual features in one's environment is not a question with 
which Bruner deals. He assumes that we construct or fabricate 
this order as a means of dealing with diverse pieces of in- 
formation. Moreover, insofar as some of these structures are 
innate, we shall never be in a position to answer the above 
question completely. As Bruner puts it, 

Man does not respond to a world that exists for direct 
touching. Nor is he locked in a prison of his own 
subjectivity. Rather, he represents the world to 
himself and acts in behalf of or in reaction to his 


representations. The representations are: products 
of his own spirit as it has been formed by living in 
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a society with a cso Dy shal myths, a history, and 
ways of doing things. 


In essence, then, it is clear that Bruner, in one fell Swoop, 
rejects both the philosophical school of direct realism and 
any school of idealism in favor of some form of a represen- 
tational theory of knowledge. 

Moreover, it is important to emphasize the last sentence 
in the above passage because Bruner strongly emphasizes that 
each individual knower necessarily constructs his body of 
knowledge from the pool which is the body of knowledge of his 
culture. As Bruner points out, in the essay entitled "The 
Course of Cognitive Growth", 

Most of the innovations [in the growth of intellect] 

are transmitted to the child in some prototypic form 

by agents of the culture: ways of responding, ways 

of looking and imaging, and most important, ways of 

translating what one has encountered into language. 
Among the most powerful of these ways are the disciplines, the 
sophisticated and codified knowledge-products of the culture 
in which the individual develops. As will be seen in consider- 
able detail below, this appears to be the essence of what it 
means for something to be a discipline, viz. that it be a 
powerful, public way of dealing with experience using a set of 
strategies which identify one as being a practitioner of that 
discipline. In short, disciplines are highly sophisticated 
cultural tools. 


For Bruner, the strong interrelation between the indivi- 


dual and his culture is manifest in his espousal of what he 
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calls “instrumental conceptualism", a view which contains two 
chief tenets. The first tenet is this: 

(1) That our knowledge of the world is based on a 
constructed model of reality, a model that can 
only partially and intermittently be tested 
against input. 

This model is, for Bruner, subject to various constraints. 
First, it must embody those cognitive structures which appear 
to be axiomatic to any model one can construct. Such struc- 
tures might be the structure of cause and effect and the 
structure of the continuity of space and time. Second, the 
model has various inherent physical and conceptual limitations 
given that human beings are organisms of a certain sort 
apparently capable of generating linguistic systems within a 
narrow range of the larger range of logically possible ones. 
The second tenet is this: 

(2) That our models develop as a function of the uses 
to which they have been put first by the culture 
and then by any of its members who must bend 
knowledge to their own uses....models are first 
adopted from the culture and then adapted to 
individual use. 

That is, Bruner is maintaining that, in the strongest terms, 
the knowledge that an individual develops, the model he builds, 
will always be, in principle, derivable from the culture- 
model(s) and will always be a sub-model of that larger body 

of knowledge. As Bruner quite openly states, a distinction 
between cultural instrumentalism and individual instrumentalism 


can be made only analytically. What we are, and in particular, 


what we know will always be derived from the ways of looking 
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TTT—65 
and thinking that are part of the culture in which we live. 
Why suppose that there is such a model in each human 
being? And what are its fundamental properties? In response 
to the first question, Bruner argues that all his research, 
both in the area of perception and in the area of concept 
attainment, problem-solving and thinking, leads to the con- 
clusion that human behavior displays a high degree of rational 
regularity in terms of the ways in which humans deal with 
experience. As Bruner puts it, “...one could discern syste- 
Matic strategies in behavior that had the quality and creases 
of well practiced rule-governed routines."® Furthermore, 
Says Bruner, the existence of those strategies necessitates 
the postulation of inner cognitive mechanisms for their ex- 
planation. That is, Bruner argues that we cannot explain the 
complexity and economy of human cognitive behavior unless we 
assume some underlying structure or structures which contain 
rule-like components. The most general of these Bruner calls 
a "model of the world". As he puts it, 
Man constructs models of his world, not only tem- 
plates that represent what he encounters and in 
what context, but also ones that permit him to go 
beyond them...Both in achieving the economy with 
which human thought represents the world and in 
effecting swift correction for error, the categori- 
zing tendency of intelligence is central -- for it 
yields a structure of thought that becomes hierar- 
chically organized with growth, forming branching 
structures in whigh it is relatively easy to search 
for alternatives. 


Moreover, the central feature concerning this model, which I 


have referred to previously as the psychological correlate of 
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the structure of human knowledge in the public sense, is that 
it is predictive or, in Bruner's more recent terminology, 
generative. Human cognitive models are essentially devices by 
means of which we can generate predictions. 

What does Bruner mean by a 'generative model'? And how 
is this related to the notion of generative grammars? The 
second question I deal with in part B of this chapter. The 
first one shall be dealt with here. There, unfortunately, is 
no clear, unambiguous answer to this question. In the essay, 
"The Course of Cognitive Growth," Bruner says, in one context, 
that, "the child...is translating redundancy into a manipulable 
model of the environment that is governed by rules of implica- 


nlO 


Eis « On the same page, however, he says, "But the models 


that the growing child constructs seem not to be anticipatory, 
or inferential, or probabilistic-frequency models. They seem 


to be governed by rules that can most properly be called 


am F 


syntactical rather than associative." Moreover, in the essay 


entitled "Toward a Disciplined Intuition", Bruner states, 


-.-when information is organized in terms of some 
generative model, it turns out that there are many 
things that follow from it in a way that verges on 
redundancy. While this is usually recognized in 
more structured subjects such as mathematics, it is 
not so generally recognized that any connected body 
of knowledge contains such redundant implications, 
even if in a less strict sense./2 


It may be objected that in this last passage Bruner is referring 
to knowledge in the public sense but this objective is ruled 


out since, for Bruner, the properties of human knowledge are 




























Aea-I1LI 2 >A - 

: ie } vat 
tedt et ,sense otlduq od nit spbsiwond nem to + 
,vyPofonimties tnsos1r stom e'rontrad at , to svEs 
yd ae0iveb vilsistdeeses srs alabom svisinpoo ceo - 


.enoisoibstq sts sp ms SW are 
. 


won DoA ‘'fsbom svitstensp' s yd asem iasagxe es0b jsaw 
= 

4 be mf . 

sit Texusmmsxp sovitsrsasp to noiton soit of Betsiox rer 7 

vt 

eit .istqsdo eidt io 4 sisq at déiw [ssh I nersesip baove ae 
et ,yisdsnutrotou ,esisiT .sted dtiw tissb ed {isde sno iat 
~ eo 


bow 
i 
i 
‘sy 
wv 
| on] 
=e 
; 
o ., 
=. 4 
a 
a 
“~~ 
v 
mn 


ysees edt al .n evoupidmsas ,xselo on 
- »txSINOD Sfo ni ,eyse ronuxtd ",dtwoud svisinapoed 20 sexed edt* 
; ‘eh a 
—— vy : ‘ J i 
sldsiugiasm 5s otni yousbavbs2z pnitslansxz3s ef... Bftdo sng te 


ig. 
~sofigqmi to eslux vd Hbsnrevop ei ssdt tnemmoxivas sd? Yo leboar 
5 aoe 


= pa 23 ale ; . OL 
eispom ons JUG" ,eyse sd ,r9vewod ,.Sspseq smse say ao * al + in 


eg cS 

7 ) 

,Ytorsgtotszns ed oF ton mese etouxtenos blido paiwoxrp ofd 35 a 
bal 


mss2a yout -eisbom yornsypexzt-olseil ftdsdorg ro , fei tnsrsi9ar ‘Sa 
# 
Seflso sd yixsqoiq +eom nso SsHt eslerx yd Benrevop ed oF 

7 


= — o . — oe - = tne poy Ve. -— io = s = ° = 
ysees sit al .isvos7z0M '" -evitgsiooees asd? xornstet isolsos3nye 


emoe to amist ni bosinspro at notsearrotn! new... 

YaSM ots Stends teds suo enw sti .tebom sviststonep 
aio Bepmey jed+ yew 5s mi ti mout wolfoi tsds apnids 
_ i Sesinposes yilsvey ei efdt of taw - Yoashrsbex 
ei, ti \aottemeriam es fiove etobtdue Beivtourze sxom 
10d ‘Besooamoo yas tasi3 bes impopax visexemep oe sen | 
ao veangeres. dove eatetmos othe tga 
| EE PO as 5 a _ 






TfI-67 


the same whether speaking of individual knowers or of human 
knowledge in the collective, which is ultimately resolvable 
in terms of individual knowers anyway. 

Hence, it appears that one can have at least three 
possible interpretations for what it means for a model of the 


world to be generative: 


1) generative: in the sense of utilizing the rules of 
logical implication 


2) generative: in the sense of using syntactic rules 


3) generative: in the sense of implication in a less 
Strict sense than in’ 1). 


In short, Bruner does not appear to be using the notion of 
"generative model" in an entirely consistent fashion since it 
is clear that sense 1) and sense 2) are logically independent 
procedures. Also, it is clear that sense 1) and sense 3) are 
mutually exclusive uses of the term. These equivocations will 
be of major significance when I try to unravel the meaning of 
the notion, "the structures of the disciplines". 

Furthermore, turning to the examples which Bruner provides 
when using these three senses,one does not find much further 
claricication: 

Example of 1) "Alice is taller than Mary, Mary is taller 
than Jane" implies that "Alice is taller 
than Jane." 

Clearly, this is a case of strict logical implication of the 
form: If pRq and qRs, then pRs, R being a transitive relation. 

Example of 2) Children finding examples of steadying tools, 


a process parallel to Wittgenstein's ex- 
planation of how we form the concept of game 
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in terms of 'family resemblances' and which 
Bruner describes as displaying the_"“syn- 
tactic nature of, their behavior". 
Example of 3) Here Bruner asks, "What does one know, for 
example, about situations in which a group 
Of people are being taxed by officials over 
which they have no electoral control or no 
other recourse? Surely, something more 
than that a popular cry of the Revolution 14 
was 'No taxation without representation.'" 
Clearly, there is no logical implication between knowing some- 
thing about people, generally speaking, in this economic and 
political situation, and knowing the cry of the American 
Revolution. Moreover, one cannot derive the cry by means of 
any syntactic derivation. Unfortunately, with respect to this 
third example, Bruner appears unwilling to tell us what this 
"something more" is so that we are given no further clue as 
to the meaning of sense 3), particularly as Bruner clearly 
rules out association as one of the features of generative 
models, saying that we can "at our peril" call it association, 
if we like. 
In relating the above comments to the topic of this chap- 
ter, it is to be recalled that Bruner perceives very little 
or no important difference in the way tha knowledge is struc- 
tured in the human knower and the way it is structured in the 
cultural institution of human knowledge which has become 
codified. Moreover, he maintains that whenever we are con- 


fronted with a set of facts or pieces of information, there 


are always ways of going beyond them since such collections, 
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",.eeshave about them the character of a substructure." Or, in 
other words, the child should be lead to "recognize not only 
Ehat he»yhas aestring,of.facts but. that,, put into some order, 
they generate more facts. This is the notion behind much 
recent urging that curricula be organized around the idea of 
the structure of a discipline."> 

Thus, it appears, at this stage of the discussion, that 
Bruner examines human cognitive behavior, infers the presence 
of some sort of cognitive model in the mind of the knower, 
asserts that this model can be derived only from the master- 
model embodied in the forms of knowledge in the culture of the 
knower, and then infers that, since that model derives from 
individual knowers, properties seen in the master-model can 
be inferred to be present in the model(s) of individual 
knowers. Examining, then, the structure of human knowledge 
as found in terms of human disciplines can provide us with 
information and predictions concerning the nature of individual 
knowing subjects in that culture. Moreover, since the educa- 
tional ideal is to establish a correspondence between the 
structure of the disciplines and the structure of knowledge in 
the individual, such cultural structures being justified on 
pragmatic grounds, it is quite reasonable to expect that 
educators in a given culture be urged to make the study of the 
structures of the disciplines the central feature of the 


curricula’ in that. cudture. 
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B. The importance of Bruner 's adoption Of a linguistics model: 


In developing this idea, I shall follow this line of 
discussion: first, I discuss Bruner's views concerning the 
relation between language and cognitive structure and the ex- 
tent to which he accepts a Whorfian hypothesis; second, I 
discuss the basic features of linguistic theory as outlined in 
a Chomsky-like theory of transformational grammar; thirdly, I 
discuss the extent to which, for Bruner, linguistics serves as 
a model for all disciplines; and, fourth, I discuss how Bruner 
transforms previously linguistic categories into innate con- 
ceptual categories thereby proposing essentially a Kantian 
view of the human subject. 

As seen above in Chapter II, Bruner regards cognitive 
development as occurring in three forms of representation: 
enactive, iconic, and symbolic representation, the representa- 
tion in each form being defined as "the end product of a systen 


of coding and processing. "1° 


In the remainder of this chapter, 

I shall focus almost exclusively on the last of these three 

forms of representation, the symbolic form, since it is clearly 
the most important for Bruner and because it is that form which 
is most often codified in the form of learned disciplines, 
Furthermore, although Bruner frequently says that language is 
merely the prototype of symbolic functioning, he has yet to 

come forth with some other clear case of symbolic, non-linguistic 


LT 


AGCLIVILY » Hence, for my purposes and following Bruner's own 


practice, I shall assume an equivalence between the terms 
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"symbolic" and "linguistic" when used in the context of this 
chapter. 

As seen in section A, Bruner argues from human cognitive 
behavior to the existence of internal mental structures. This 
same line of argument is present in the work of Noam Chomsky, 
a linguist from whom Bruner has derived many of his ideas 
concerning the structure of linguistics. In Language and Mind, 
Chomsky writes, 

Insofar as we have a tentative first approximation 

to a generative grammar for some language, we can 

for the first time formulate in a useful way the 

problem of origin of knowledge. In other words, we 

can ask the question, What initial structure must 

be attributed to the mind that enables it to con- 

struct such a grammar from the data of sense?.... 

We must postulate an innate structure.18 
That is, Chomsky argues that the only way to explain the great 
disparity between a speaker's knowledge of his language and 
the actual, and meager, experience on which this knowledge 
appears to be based necessitates the postulation of innate 
cognitive structures for each speaker of the language. This 
is a line of argument directly parallel to Bruner's work with 
the exception that up until 1965 Bruner did not commit himself 
to the seemingly innate character of some of these structures. 
It now appears, in Bruner's more recent writings, that Chomsky 's 
influence is being felt more and more. 

Once Bruner has postulated the existence of some sort of 


cognitive structure, it becomes highly germane to ask what the 


relationship is between a person's compdence in a given 
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language and his general store of cognitive structures. In 
determining Bruner's answer to this question, it becomes clear 
that although Bruner rejects the lexical version of the Whor- 
fian hypothesis, he clearly ascribes to what might be called 
the "syntactic version" of that hypothesis. In the essay 
entitled "The Control of Human Behavior", Bruner states, 
..-language learning is also concept learning, and 
the price one pays for the gift of‘ language is that 
one also learns to operate in terms of the concepts 
that are codified in a language--all the concepts of 
relationship, OL modification, of cause and “effect. 
I am not supporting the so-called strong form of 
Whorf"“s hypothesis--that language ineluctably molds 
the shape of thought and certain ways of arranging 
the shared subjective reality of a linguistic 
community. 
That is, Bruner is arguing that one's language somehow condi- 
tions the style "and structure of thought and experience."*9 
Moreover, Bruner maintains that thought processes as such are 
nothing more than internalizations of social and public dis- 
course. Hence, it would appear that although Bruner says that 
he ascribes to a "weak" version of Whorf's hypothesis, he 
interprets this version in a very strong and robust fashion. 
That this is so can be seen from the fact that not only does 
Bruner think that language influences individual thought pro- 
cesses but that it conditions the entire identity of a person. 
For example, he says, "The shape or style of a mind is, in 
some measure [Bruner's occasional disclaimer], the outcome of 
21 


internalizing the functions inherent in the language we use." 


Thus, not only does Bruner agree with Luria and Vygotsky about 
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the regulatory role played by language in terms of our acts 
of perception and our behavior but holds that it provides an 
internal technique for programming "...our forms of awareness."*7 
Although the phrase "forms of awareness" is admittedly vague, 
it is clear from the context that Bruner is referring to 
something far broader in scope than isolated bits of behavior 
which have been the subject of much of Bruner's own empirical 
research in this Bueake 

Since Bruner accepts some version of Whorf's hypothesis, 
it becomes relevant to discover precisely what those "features 
inherent in the language" are that hold such Sway over our 
cognitive processes. In discussing this issue, it is first 
necessary to clarify some of the terminology to be employed 
in this discussion as many of Bruner's comments assume at 
least an acquaintance with the language of linguistics, in 
particular,the work of Chomsky, Fodor, and Katz. 

As Fodor and Katz have stated in their seminal essay, 


= the fundamental 


"The Structure of a Semantic Theory", 
question in constructing an adequate theory of grammar is this: 
What does the speaker know about the phonological, syntactic 
and semantic structures of his language which enables him to 
use and understand any of its sentences, even those he never 
previously heard? Whatever specific form the answer to this 
question takes in a given language, it seems clear that it 


will be composed of sets of rules which the competent speaker 


uses in generating new sentences in his language and judging 
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novel sentences which he has not previously encountered, the 


underlying argument being 


that such phenomenal capacity of 


the speaker to deal with an infinite set of sentences pre- 


supposes rules which describe which are permissible utterances 


in the language. 


It is customary among linguistics to distinguish among 


three distinct elements of a complete theory of generative 


grammar: 1) a syntactic component; 2) a phonological compo- 


nent; and 3) a semantic component. The function of each of 


these is the following:7> 


syntactic component: 


a set of rules which generates 
strings of minimal syntactically 
functioning elements (called "forma- 
tives") and specifies the categories, 
functions and structural interrela- 
tions of the formatives and systems 
of formatives 


phonological component: a set of rules which converts a 


semantic component: 


Further terminology which 
follows is: 


"Surface structure" 


"deep structure" 


"C-terminal strings" 


string of formatives of specific 
syntactic structure into a phonetic 
representation 


a set of rules which assigns a se- 
mantic interpretation to an abstract 
structure generated by the syntactic 
component 


is necessary for the discussion which 


= syntactic structure in terms of 
its phonetic representation 


= the semantic interpretation of the 
abstract, syntactically generated 
structure 


= generated strings of formatives 
which are the basis of deep 
structure 
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"T-Terminal strings" = derived strings which appear as 
actual sentences in the language 
as the result of syntactic 
transformations 


"Transformations" = complex grammatical operations 
which match various parts of the 
C-Terminal strings into derived or 
T-Terminal strings 


"Transformational History" = the set and sequence of 
operations which a specific C- 
Terminal string has undergone 
A linguist is said to hold to a transformational approach to 
Syntax, for example, if he maintains that for each actual 
Sentence in a given language, it is possible to trace through 
various complex operations which have been performed on an 
initial C-Terminal string to produce the actual given sentence, 
the latter possessing a different syntactic structure than the 
original C-Terminal string. These transformations, however, 
are not regarded as performed on actual sentences in the 
language but on fundamental structures which, when operated 
upon in various ways, generate the actual sentences of the 
language. In short, then, the notion of "grammatical struc- 
ture" is a theoretical notion with no observable referent in 
the language and which signifies that deep or underlying 
structure which, when transformed, generates the surface 
structure which takes on a phonological representation. For 
purposes of this thesis, the important element to note is this: 
that throughout these transformations, linguists such as 
Chomsky maintain that certain mental operations are going on 


in the heads of speakers of the language under discussion, 
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Operations which are given the title of "grammatical trans- 
formations". Hence, a cognitive dimension is explicitly 
assumed in the work of Chomsky, Fodor, and Katz. 

In his essay, "A Transformational Approach to Syntax", 2° 
Chomsky cites at least twenty-three classes of transformations 
which can be performed on deep structures to yield sentences 
with different surface structures, Although the transforma- 
tions citea’/ apply specifically to English, Chomsky does not 
commit himself to the exact number to be involved in English, 
nor does he maintain that these can be found only in English. 
Obviously, the transformation which yields the passive form 

of a sentence can be found in at least all the Indoeuropean 
languages. 

Turning specifically to the notion of a "generative 
grammar“ as this has been developed by Chomsky and other 
transformationalists, it appears that this notion means that 
there exists in each language a set of operations which, 
when applied to individual C-Terminal strings, yield T-Terminal 
strings or actual sentences in the language. That is, given 
a set of rules and an individual sentence, one can generate or 
produce a large number of sentences by means of carrying out 
various mental operations with respect to the initial sentence. 
This is most obvious, argues Chomsky, in the area of syntax 
and a semantic parallel has yet to be developed. Chomsky 


believes that the latter theory is possible but that it will 
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be far more complex than the syntactic structures. Given, 
then, that a semantic theory is still in the distance, it is 
clear that syntactic structures alone will not suffice to 
allow us to distinguish between semantically meaningful and 
semantically nonsensical sentences in the language. And this 
is a point of central importance. Comsky himself, in Syntactic 
Structures, provides examples in which the grammar plus the 
transformations produce nonsense, although the utterances are 
well-formed from a syntactic point of view.7° For example, 
he proposes the sentences: 

1) Colorless green ideas sleep furiously. 

2) Read you a book on modern music? 

3) The child seems sleeping. 
all of which Chomsky claims to be grammatical but nonsensical. 
From this he laments that, "Such examples suggest that any 
search for a semantically based definition of "grammaticalness" 


Will be futile."“" 


And, of course, the obvious corollary of 
this is that a search for a syntactically based definition of 
"semantic meaningfulness' is also doomed to be a futile one. 
Turning now to Bruner's discussion of "generativity", one 

finds that although he professes great allegiance to Chomsky, 
he also distorts the notion of generativity. In the essay 
entitled "Patterns of Growth", Bruner says, 

-..[symbols] are always highly productive or genera- 

tive in the sense that a language or any symbol 

system has rules for the formation and transformation 


of sentences that can turn reality over on its beam 
ends beyond what is possible through actions or 
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images. A language, for example, permits us to 
introduce lawful syntactic transformations that 
make it easy and useful to approach declarative 
propositions about reality in a most striking way. 
That is, in this passage, Bruner equates "generative™ with 
"being highly productive". Secondly, he maintains that the 
generative property is central to any symbol system whatever 
and, as shall be seen, this includes disciplines as well 
since, in linguistic form, they are a subset of some given 
language. Thirdly, Bruner, in keeping with his construction- 
ist viewpoint, does not distinguish between “turning reality 
over on its beam ends" and transforming statements concerning 
reality. That is, insofar as what is real is a product of 
the human mind, then it is consistent to speak of transforming 
reality by means of the generative property of language. 
Three features of language or symbol systems are thought 
by Bruner to be crucial: 1)the remoteness and arbitrariness 
introduced by use of a symbol which bears no direct resem- 
blance to its referent (e.g. the world "Philadelphia" bears 
no direct resemblance to the city bearing that name); 2) the 
combinatory productiveness of language (e.g. “Philadelphia 
is a lavendar sachet in Grandmother's linen closet“ or 
(x + 2)2 = x2 + 4x + 4 = x(xt4) + 4); and 3) the transforma- 
tional property of language (e.g. the transformations of the 
passive, the negative, and the query: The man was bitten by 


the dog, The dog did not bite the man, Was the man bitten by 


the dog?). For Bruner, the rules of grammar contain both 
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properties 2) and 3). And, like Chomsky, he maintains that 
“s«- the gtammar of a language...is...the set of rules “that 


will generate any or all permissible utterances in that 


n3l 


language and none that is impermissible. Furthermore, 


",.ethe rule-bound nature of grammar assures that the child 
will be able to produce an endless number of utterances of a 


syntactically legitimate nature and will, moreover, produce 


32 


NONe cna Los NOts.. Given, then, that an individual is able 


to transform sentences, Bruner maintains that, 


..-these powerful productive rules of grammar are 
linked to the semantic function as well-<«to the 

‘real world' [sic]; that is to say, having translated 
or encoded a set of events into a rule-bound sym- 
bolic system, a human being is then able to transform 
that representation into an altered version that may 
but does not necessarily correspond to some possible 
set of events. 


Although Bruner acknowledges his theoretical debt to Chomsky , >“ 
he then proceeds to move far beyond anything Chomsky and other 
Bee erent t one li gts have proposed. Bruner maps syntactic 
transformations onto conceptual categories in the following 
way, Maintaining that since all languages have various trans- 
formation rules, speakers of various languages will also 


operate with various universal conceptual categories. The 


mapping looks like this: 


syntactic structure conceptual category 
verb-object———__———) cause-effect 
subject-predicate———» function 
modification——————_-» intersection of classes 
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Two other conceptual categories which do not have merely a 
single linguistic correlate are the categories of categoriza- 
tion and hierarchical organization. Here Bruner maintains 


35 and 


that certain ways of organizing experience are innate 
that these innate cognitive processes are reflected in the 
syntactic structures of one's language. Moreover, Bruner 
maintains that these Kantian-like categories are the "... 
minimum properties of any symbolic activity" and that "...any 
symbolic activity, especially language is logically and em- 


pirically unthinkable without these properties.">° 


That 2s, 
Bruner moves from an examination of the transformational 
properties of language as set forth in terms of formal syn- 
tactic structures to infer conceptual categories which match 
those transformational operations and then claims that such 
conceptual categories are a necessary condition for operating 
in any way that is properly symbolic. Hence, the fundamental 
task for the developing child is, if he is to operate at the 
highest mode of cognitive functioning, that "...he must first 
bring the world of experience under the control of principles 
of organization that are in some degree isomorphic with the 
structural principles of syntax.">/ 
In addition to the categories cited above, Bruner mentions 
two others which, in addition to the above, form the axiomatic 


base for any cognitive model we might develop: the idea of the 


continuity of space and time, and the idea of invariance in 
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experience. 28 Furthermore, Bruner holds that these categories 
are present in those techniques which humans use for repre- 
senting the world, in particular, the symbolic techniques. 

A corollary of this, again, is that these categories will be 
operative in specific intellectual disciplines. As Bruner 


states, 


Again we feel that there are many exercises that can 
have the effect of leading the child to recognize 
not only that he has a string of facts but that, 

put into some order, they generate more facts. 

This is the notion behind much recent urging that 
curricula be organized aroynd the idea of the 
structure of a discipline. 9 


Moreover, 


The matter goes well beyond that. Indeed, well 
short of a 'discipline', most collections of givens 
have about them the character of a substructure 
which, when sensed, provides the way of going 
beyond the information given. 


Hence, it would seem that Bruner is maintaining that Royal 
tive model can be found in every collection of information and 
should be most prominent in those collections which we have 
labelled "disciplines". Also, it would seem from the above 
that once we are in possession of certain facts, we can 
generate more facts from those already known. That is, we 
can always utiliZe some generative model to go beyond the 
information which we are already given. 

On the basis of the above remarks, then, I would argue 
that Bruner clearly adopts the notion of a generative model 


from linguistic theory, extends it to all forms of cognitive 
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functioning since he maintains that certain properties of 
cognitive functioning are innate and universally present, 

and then translates it into educational policy in the form 
of advocating that we teach the structure of the disciplines 
as the most efficient way of transmitting the most powerful 
generative models found in the culture. That is, I am 
arguing that Bruner takes over the notion of language learning 
as the paradigm for all learning? because all disciplines 
are subsets of the basic language in a given culture. This 
will become clearer as I now move to a discussion of the 
various meanings which Bruner actually attaches to the notion 


“structure fsa disgcinline". 


CHeteBruner's interpretation of the notion “structure of a 
discipline : 


In the essay entitled, "After John Dewey, What?", Bruner 
sets forth his most cogent argument for teaching the struc- 


ture of the disciplines.“ That argument runs as follows: 
mA One's view of the nature of knowledge determines the 
issue of subject matter in education. 


2 Human knowledge is essentially constructive in 
nature, that is, knowledge consists of inventions we 
make in order to make sense out of our experience. 


3 Culture develops primarily through producing more 
and more powerful systems of ideas which provide 
greater comprehension and greater instruments for 
coping with experience. 


4 Disciplines are codified forms of these cultural tools 
which are the most powerful tools we have on the 
cognitive level. 
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S Education, primarily in technological societies, 
should provide those tools by means of which the 
society can further develop. 





z Since, by Par disciplines are the most powerful 


tools, their transmission is the proper subject 
matter of education. 


6 The underlying structure of the disciplines is 
what gives them their force, both cognitively and 
pragmatically. 





2 Hence, the structure of the disciplines is the 
proper emphasis in education. 


Given that this is a fair reconstruction of Bruner's basic 
argument, it becomes my central concern now to try to eluci- 
date precisely what Bruner understands by the phrase "struc- 
ture of a discipline", keeping in mind that, for Bruner, any 
specific discipline is but a subset of the broader cultural 
construct, the language of the society, and that whatever 
properties pertain to language and language-learning also 
apply to disciplines per se. 
Returning briefly to the notion of cognitive structure, 
one finds Kessen defining it in the following way: 
To say that a particular mental structure was oper- 
ative would be to say that a set of transformation 
rules--a theory-- exists which permits the predic- 
tion of outcome on the presentation of certain 
information or stimulation. 


As should be obvious from the preceding remarks, Bruner accepts 


this definition and externalizes it to apply to public 
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cognitive structures, e.g. disciplines, as well. Again, one 
sees that the notion of transformation rules is central to 
the notion of structure. As I have argued above, since 
Bruner maintains that language learning should be regarded as 
the paradigm for the learning of structures, this leads him 
to argue, for example, in the essay "Patterns of Growth" that 
disciplines are essentially "...powerful systems of notation 


and ordering."*4 


That is, Bruner seems to regard disciplines 
as systems of notation just as mathematics or ordinary 
language provide methods of notation and ordering. The up- 
shot of this, then, is that learning a discipline is, in 
essence, learning a new language and, given Bruner's adherence 
to the Whorfian hypothesis, learning a new mode of thought. 

More specifically, in dealing with the notion of structure, 
one can distinguish three, logically independent, senses of 
the term "Structure": 1) the content sense, 2) the methodo- 


logical sense, and 3) the attitudinal sense.” As shall be 


seen below, all of these sensesS can be found in Bruner's work. 


1) The content sense: 

In the book, The Process of Education, one finds Bruner 
saying that to emphasize structures is "...to give a student 
as quickly as possible a sense of the fundamental ideas of a 


a6 In this passage, Bruner uses the term "Sstruc- 


discipline." 
ture" as equivalent to "fundamental ideas of a discipline". 


Later on, however, in the same volume, one finds Bruner saying 
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that such projects as those emerging from the University of 
Tllinois Committee on School Mathematics and the Physical 

Science Study Committee, are "...,excellent instances of the 
well-conceived sequence designed to lead the student to an 


n47 Here it 


understanding of basic ideas and structures. 
would seem that Bruner is distinguishing between basic ideas 
and structures. Still again, Bruner says that, "...the 
curriculum of a subject should be determined by the most 
fundamental understanding that can be achieved of the under- 
lying principles that give structure to that subject." 48 
Hence, one is given a general understanding of the content 
sense of structure: that it refers to basic ideas or to 
structures in the sense of the relations among the basic 
ideas or to underlying principles. Nevertheless, underlying 
all these possibilities is the assumption that whatever the 


49 That 


structure is, it is singular for each subject matter. 
is, Bruner holds that physics has a structure, biology has a 
structure, history has a structure and that literary criticism 
has a structure. 

In some of his later writings, Bruner probes considerably 
further into this notion and, reflecting the influence of 
various linguists, refers to the "deep structure of any given 
discipline". This notion is further defined in the following 
way: 


Knowledge has a structure, a hierarchy in which some 


















eR=-1IT 


to ytterevinv sft mort pniprome sort an atostoxg A fot 

fsoteydd eft Bas eotssmedtsm Looe ao cow ineto”t cfr 

ol Y 

efj to esonstent jneifsoxs..." ors , ods immed ybus2 oonstea 

m& ot tnebute odt besl ot benplasb somorpee bevieonoo=Ifew a 

Ji sxsH ‘bn serutouste Bas asobi ofesd Yo patbasserebay 

essbi oissd noswied pnidetwpaiteib et sentra jsd3 mose blyow 
oft..." \ted+ eyse tenvxd \aieps Ifkse veexpsobrve bas 





teom of3 yd bentmreteb od blione tostdwe s YO mplvoize> = 
~rebay sft to baysinos sd asd tsd¢ pnibnstershaw Istnomehayt 
She snetdre tert oF exutourte ovip sede aelqtontaq patyt 

tirstnoo sit to onibnstausinau tevensa 5 aarip et Sno \odn6H 

ot to essbi ofesd oF exster ti tsrid :stosourte to sense | 

otesd sat pnoms enotisfex sii to sense on¥ ak esausopxse 

paiyizebnay ,eesladtievet .eelqtonizgq patylasbar oF 36 asebk 

ent xevetsdw tsit nottgmrees odt ek estsiibatewog sesh? 20s 

seat? ©  so345m tootdye dose rot xslire siti ak Sf ,ek stysowEse 

S een ypofold ,situsourse 5 ef aolayiq tsdt ebfon reat (ek 

meloisizo yistetil tsit+ bas sxvtourse s esd ysoselnA \sutoyse 

- -sistoursa eed 

bai oti teaux sspatsttay rete etd to. emoe az A 

cans aia ee eee piaaaile, 
>a a snteiea iti phe 7 ; As 


i eee 
. = 







III-86 
of what is known is more significant than the rest 
of what is known about some aspect of life or 
nature, It is more significant because armed with 
significant knowledge and armed with a theory and 
operations for putting the significant knowledge 
together and for going beyond it, one can recon- 
struct with reasonable approximation the less sig- 
nificant knowledge and multitude of stray items 
that constitute the whole body of knowledge.50 
Following this definition, structure now seems to be synony- 
mous with conceptual hierarchy although one is not told how 
this hierarchy is constructed other than in terms of the 
most significant being at the top and those things of lesser 
Significance being at lower stages in the hierarchy. More- 
Over, it now appears that structure or "significant knowledge" 
is something distinct from theories and also distinct from 
operations. Nevertheless, it still refers to the content of 
knowledge and, as Bruner frequently points out, it is some- 
thing which is "inherent" in the material itself, not some- 
thing we construct arbitrarily.>+ 
In referring to the content sense of "structure" Bruner 
distinguishes not only the way that structure is taught 
relative to the mode of representation with which a specific 
student is operating but also to two additional features: 
the economy and the effective power of the given content. 
By the first, Bruner means, 
The effective power of any particular way of 
structuring a domain of knowledge for a particular 


learner refers to the generative value of his set 
of learned propositions. 
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That is, Bruner here seems to be referring to those items 
which can be logically deduced from a given set of statements 
or data for he says, “Effective power will, to be sure, never 
exceed the inherent logical generativeness of a subject -- 


although this is an admittedly difficult statement from the 


point of view of epistemology.">2 Economy, on the other 
hand, "...relates to the amount of information that must be 
held in mind and processed to achieve comprehension.">“ For 


example, it is more economical to retain information about 
the rate of free-falling bodies by means of an equation than 
by trying to remember tables of data, Concerning the rela- 
tion between these two additional feature, Bruner admits 
that they are logically independent but, in practice, there 
seems to be a high correlation. Ideas which are highly 
economical are often effective as well. 
On the basis of the above remarks, then, one can summarize 
this content sense of the notion of structure as meaning: 
Those underlying ideas or principles which possess 
economy and effective power, ideas and principles 
which are inherent in any given subject matter. 
Given this first sense, then, it becomes necessary to ask to 
what extent Bruner is really committed to the notion of 
structure as actually inhering in a particular subject matter. 
Although in one passage cited above, Bruner distinguishes 
structure from theory, most often he uses the terms inter- 


changeably when speaking about structure, particularly when 
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he says that, in education, ",,.the most urgent need of all 
is to give our pupils the experience of what it is to use a 
theoretical model, with some sense of what is involved in 
being aware that one is trying out a theory.">> Concerning 
Phis latter notion, Tithink that itt its. fair to say. that 
Bruner espouses a form of Operational Constructionism with 
respect to theories. In its most general sense, theory 


building, or structure building is, for Bruner, "...creating 


56 


a shape of nature." This comes through most clearly, 


argues Bruner, if one looks at examples of theory building 
in the sciences. For example, he says, 


..emuch of what we speak of as knowledge in science 
is indirect, we talk about such things as pressure 
or chemical bonds or neural inhibition although we 
never encounter them directly. They are inferences 
we draw from certain regularities in our observa- 
tions. ...We wish to transmit the idea that there 
are certain observations we make or operations we 
perform that turn out to be quite regular and pre- 
dictable. We weigh things or study the manner in 
which our instruments move under set conditions. 
"Pressure" is the construct we invent to represent 
the operations we perform and the regularities in 
experience that occur when we perform them. Does 
pressure exist? Well, yes, provided you have 
invented it. °7 


On the basis of this sort of passage, it would appear that 
Bruner is clearly maintaining an operationalist view of the 
meaning of theoretical terms. This view is, however, some- 
what at odds with .a parallel discussion concerning the 
neutrino, In this context, Bruner says, 


The nuclear physicist creates such empty categories 
out of the requirements of a theory of the nature 
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of matter: for the nucleus of an atom to behave as 
it is supposed to behave, there must be a small 
particle with neither positive nor negative charge, 
a neutrino, The neutrino is created as a fruitful 
fiction. And in time a neutrino is found. But a 
comparable creation in art does not follow the 
necessities of strict logical implication.58 
Here it would appear that Bruner is hedging a bit for although 
he does hold that theoretical notions are operational constructs 
he is not maintaining here that the term "neutrino" refers to 
certain operations being carried out, for example, in a Wilson 
cloud chamber or under an electron microscope. He is, it 
seems, Clearly maintaining that the existence (in some sense) 
of the neutrino and its main properties are logically deducible 
from certain behavioral properties of the atomic nucleus. On 
this basis, then, one can say that although Bruner does hold 
that each subject matter has its own inherent structure, given 
the operationalist constructionist bent which pervades Bruner's 
work, this inherent structure is essentially man-made and may 
bear little relation to existing structures in the world. It 
is this man-made structure which is to be communicated when 
we teach the structure of the various disciplines. 
Were this the only sense of "structure" which Bruner 
uses, one could now proceed immediately to a philosophical 
examination of this notion. Unfortunately, however, this is 
not the only sense of the term nor is it even clear that, for 


Bruner, it is the most central sense. Recalling his emphasis 


on the transformational nature of all human learning, it is 
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only natural to expect that he whill add a more active dimen- 
sion to the above notion of "Structure", This leads, then, 
to a consideration of the second major sense of “structure", 


the methodological sense. 


2) the Methodological sense of "structure": 


This second sense of "structure" grows out of Bruner's 
oft-repeated slogan that knowing is a process, not a product.” 
Translated into educational form, this means that when one 
teaches structure, one is teaching students to participate in 
a process. That is, Bruner seems to be saying that knowledge 
and knowing is essentially a matter of acquiring certain 
skills, not storing pieces of information, and that disciplines 
are essentially "ways of thought", ways of carrying out various 
cognitive operations. That these "ways of thinking" are 
essentially different from structure understood in the content 
sense is obvious from the following passage where Bruner says, 

Underlying a discipline's 'way of thought', there is 
a set of connected, varyingly implicit, generative 
propositions. 60 
That is, Bruner holds that part of a structure is its content 
but more important than the content are the ways in which it 
goes about utilizing this content. Emphasizing this sense of 
the notion of structure has led Bruner to say that a man is 
not educated if he does not have some sense of what knowing 


is like in some field of inquiry and apparently this "sense 


of knowing" is equivalent to being able to carry out inquiry 
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in the way proper to a given field, For example, Bruner 
says, 
For whatever the art, the science, the literature, 
the history, and the geography of a culture, each 
man must be his own artist, his own scientist, his 
own historian, his own navigator. 
Underlying this entire methodological sense is the assumption 
that what the expert practitioner ina discipline does and 
what a neophyte does in learning that discipline are, in 
essence, the same activity although one is more sophisticated 
than the other. How does one figure out what is involved in 
being, for example, a physicist or a mathematician? To this 
query, Bruner responds that, at least for mathematics, "the 
great concepts of arithmetic are parts of the tool kit for 
thinking. They contain heuristics and skills that the child 


has to master," 


Hence, it would appear that at least in 
some cases, the concepts themselves indicate the ways to go 
about practicing in a given discipline. 

Teaching structure, in this second sense, then, means 
teaching students how to do certain things in certain ways 
which are the same as those who professionally operate in 
various disciplines perform. However, in order to carry out 
those activities in a genuine way, Bruner maintains that 
certain attitudes are necessary as well as performing certain 


cognitive activities. This leads, then, to the third sense 


of the notion of "Structure", 
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3) the Attitudinal sense of "structure": 

This third sense is also introduced in The Process of 
Education. In discussing the problem of translating structure 
into material which is suitable for a given level of cognitive 
development, Bruner states, 

The problem is twofold: first, how to have the 
basic subjects rewritten and their teaching 
materials revamped in such a way that the pervading 
and powerful ideas and attitudes relating to them 
Imy underlining] are given a central role...6 
Even more explicitly, in the essay, "The Perfectibility of 
Intellect" Bruner states: 
The disciplines of learning represent not only 
codified knowledge but ways of thought, habits 
of mind, implicit assumptions, short cuts, and 
styles of humor that never achieve explicit 
statement. 64 
Thus, it is not sufficient to teach merely how to be a physi- 
cist and the underlying ideas in physics but one must also 
teach various attitudes as well. Unfortunately, as Bruner 
points out, these attitudes never achieve explicit statement 
so it is not clear in precisely what way one is actually 
supposed to teach these attitudes. One way which Bruner 
alludes to is that we should give students the attitude that 
they are capable of solving problems on their own. Another 
attitude which should be conveyed, says Bruner, is that just 


as ",..a physicist has certain attitudes about the ultimate 


orderliness of nature and a conviction that order can be 
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discovered, so a young physics student needs some working 
version of these attitudes if he is to organize his learning 
in such a way as to make what he learns usable and meaningful 
in this thinking. "> Just how this particular attitude is 
related to being a productive physicist is not explained in 
any way by Bruner. 

Before turning to my critique of these three senses and 
the underlying picture of language which is central especially 
to the first sense, I shall examine, very briefly, the 
examples of structure which Bruner himself discusses. Four 
such examples are drawn from biology, mathematics and 
literature. In discussing biology, Bruner says, "...one of 
the principal organizing concepts in biology is the persistent 
question, 'What function does this thing serve?! -- a question 
premised on the assumption that everything one finds in an 
organism serves some function or it probably would not have 
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In mathematics, on the other hand, the three 
fundamental ideas are: commutation, distribution, and associ- 
ation. Armed with these three, says Bruner, students should 
be able to recognize seemingly new equations as variants of 
ones already mastered. That is, structure in mathematics 
consists, in part, of these three concepts. 

Turning to Bruner's literary examples, these are a bit 


more puzzling. Concerning a novel, Bruner says that, "If a 


novel is put together with no necessary relation between 
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one set of events and others, then surely it is a poor 


nove1,."©/ 


Again one finds that structure in this instance 
consists of questions such as : Why is the crew all pagans? 
What if they had all been New Bedford Puritans? Why is the 
whale white and the crew pagan? Also, concerning a play, 
Bruner asks, "Can the third act drift off independently of 
the first two? Likely not,"eo That is, Bruner does not 
give a specific example here but he suggests that somehow 
there are some constraints imposed which are internal to 
the work of literature and which provide it with structure 
both of style and of content. 

Finally, turning to the actual course which Bruner and 
his colleagues have set up entitled "Man: A Course of Study", 
one searches long and hard for the discipline or singular 
structure underlying this course. And this is not surprising 
for Bruner draws from sociology, linguistics, a philosophy of 
tools, and psychology in order to deal with what he calls the 
content of the course, man: his nature as a species and the 
forces that shaped and continue to shape his humanity. °? 
Moreover, Bruner readily admits that, "The choice of topic 
is partly fortuitous -- in the sense that it reflected the 
interests and knowledge of those of us who were involvea,"/° 
Thus it would appear that with respect to this course there 
is no singular underlying structure other than the topic of 


the course itself. 
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I shall return to Bruner's selection of examples and 
examine them from a more critical perspective immediately 
below. 


val 


Philosophical Critique of Bruner's Account of the Structure 
of a Discipline: 


In this section, my criticisms will follow a parallel 
line of exposition as that followed in part I. That is, I 
shall offer some criticisms of Bruner's use of a linguistics 
model, then criticize the notion "structure of a discipline" 
as this is understood by Bruner, and, finally, evaluate 


the usefulness of the examples which Bruner proposes, 


A. Criticism of the Linguistics Model: 

Concerning this first area, I have two major criticisms. 
First, as seen above, Bruner maintains that "...strings of 
facts, put into some order,...generate more facts. "/+ 
Presumably this is the direct parallel to the following: 
given a set of C-Terminal strings, by means of transformations 
one can generate sets of T-Terminal strings. Or, equivalently, 
from a given syntactically well-formed sentence in a language, 
we can trace through its transformational history and on the 
basis of various transformations produce other sentences 
which begin with the same deep structure. But here is where 


the parallel seems to end. Apart from the vagueness of the 


phrase "put into some order", the analogy breaks down at a 
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crucial point. As seen above, manipulating syntactic struc- 
tures and transforming them does not guarantee that one will 
always produce semantically meaningful utterances. Similarly 
one might argue, contra Bruner, that from various facts, one 
might, depending upon what the reference to "order" suggests, 
generate falsehoods or statements which, while not factual 

in nature, are not falsehoods either. (Here one might’ think, 
for example, of statements of idealizations.) This is par- 
ticularly the case if Bruner is willing to admit as one trans- 
formation that which negates the original utterance. Granted 
that from a given sentence one can generate its negation, this 
would then be good reason to suspect that one was not generating 
a fact but very likely a non-fact (assuming that the original 
sentence was factual in nature). Furthermore, all this talk 
about facts is very confusing. It is quite understandable 

how a linguistic utterance can generate another utterance 

but how does one fact generate (in a non-causal way) another 
fact? 

Secondly, I find an underlying confusion in Bruner's 
thinking in this area. By relying so heavily on mathematics 
learning and language learning as his paradigms, ’* Bruner 
seems to be reducing the notion of subject matter to that of 
the notion of a system of notation. That is, I interpret 
Bruner as saying that disciplines or subject matters, particu- 


larly when expressed in symbolic form, possess all the 
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properties which pertain to language or systems of notation 
in general. But surely this doesn't automatically follow. 
Consider the following counter-example: As seen above, 
Bruner regards the concept of causation to be embodied 
syntactically in the verb-object relationship. But it would 
appear conceivable that a discipline could contain sentences 
utilizing the verb-object syntactic form but not, in any 
direct way, employ the notion of causality. In fact, this 
is precisely what seems to be the case in some branches of 
sociology where practicing sociologists eschew all talk of 
causation in favor of that of correlation. Here one could 
maintain the verb-object form without being committed to 
causal language. For example, the demographer who reports 
that sixty-five percent of white, middle-class Canadians own 
television sets would utilize the verb-object form without 
implying that "owning a television set" is a causal relation. 
In short, I am arguing that when utilizing a linguistics 
model for the paradigm of learning all structures, including 
those of actual disciplines, Bruner is prone to committing 
a fallacy of division by simply assuming that all those 
properties pertaining to language in general apply to specific 
subsets of the language. Rather, it would appear that he 
needs to demonstrate this, in specific cases, not simply 


postulate this of all such subsets. 
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B. Criticism of B 
Discipline”: 


Turning specifically to Bruner's remarks concerning the 





notion of the structure of a discipline, I have several 
comments to make, 

(1) It appears to me that Bruner's language directly 
commits him to the view that there somehow is, inherently 
present, a Singular structure for each individual discipline. /? 
But take, for example, different systems of geometry generated 
out of various forms of denial of Euclid's fifth postulate. 
Here it would appear that different structures, in the content 
sense, are generated from different starting points and that 
the most reasonable thing to say would be that geometry 
possesses many alternative structures and that there simply 
is no one structure which is "inherent in the material"./4 
If multiplicity of structure is admitted with respect to such 
a highly formalized discipline as geometry, then it should be 
even easier as imagine cases of multiple structures in areas 
in which such formalization is absent. For example, suppose 
one sociologist argues that a functionalist theory is that 
structure which is "inherent in the nature of the phenomena" 
while another argues that a conflict theory best represents 
that structure. Clearly both satisfy Bruner's standards for 
economy and generative power because they are inyoked to 
explain much of the same data but it again appears that here 


there are clearly at least two structures in operation, When 
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one turns to history or to literature, Bruner's argument for 
singularity becomes even more suspect. Experts in the fields 
disagree about structure and one wonders why Bruner is so 
insistent on this point other than from the point of view of 
pedagogical simplicity. 

(2) I have great difficulty in deciding precisely what 
in Bruner's work is the basic unit from which more facts and 
information supposedly can be generated. Were one to adopt 
wholeheartedly the linguistic paradigm, then, to be consistent, 
one would suspect that the sentence or proposition would be 
the basic unit in the given subject matter. But that does 
not appear to be the case. In the essay, "Art as a Mode of 
Knowing," Bruner says, 

Any idea, any construct or metaphor, has its range 
of convenience or its 'fit' to experience, and 
this is one feature that art and science as modes 
of knowing share deeply. A concept like 
‘parthenogenesis,' for example, fits certain 
reproductive phenomena in biology but fails to fit 
or predict others. /? 
I find this very puzzling. How can one generate anything from, 
for example, the concept "chair" simply taken in isolation? 
Certainly one cannot make any predictions with existential 
import simply from an examination of the concept (unless one 
somehow adopts a Leibnizian position that all truth is 
analytic, and even then, existence claims are not part of the 


concept of anything other than the concept of God.) How, 


without some relational propositions, can one relate chairs 


e@-1r1 


rot Jasmexzs e!xenu1d ,sxutetetit of 79,.% 
ebfett oft ni edtragqxa . doegeve etom neve 2em 
o2 af rena yiw etebaow afo Bas snsentai Sat 
to weiv to tniog si+ mort asdz 1asdzo tittoq @&d3. to Snedetent 
.Yttod amie isoipopsheq 

tsiw yleetosrq paibioeb at yiluoititb sss%p eved I (s) ; 
Bas 2atost siom doidw mori? tiac otasd say et aAnow #' reau28 nk 
Jgobs ot sno S19W .bsés19mep ed ass vibsecuqee aoktemotnk 
tastetemon ed o+ ,aeds ,mpibsisq ottetupail sy yibeszsedeforiw 
sd 5ivow sottteoqo1q ro sometnse sis tends soeqaue bisow ono 
2906 taiji jv@ .1etitsm sostdve mevip oft mk diny otesd sis 
70 ShoM 5 25 ITA" ,yseeo sit mI .sano Sat ad oF teeqqs ton 


.2yse toned *, paiwoat 





Spns1 ati esd ,xzoriqsism to touxtenoo yas ,\eebt yaa = OS 
us ,eonsiveqxs ot '4it'’ etki to 50 ne) ae 
7 eobom 28 soneioe bas txs jsd¢ stutest ono el e. | ie 


exit taqsonom A .yt eeb sisie-pniwomk to | | 
aistxes 231 algmieks 10% ',eieensponeddisq’  ~ * 
Jit ot alist tud ypoloid ni sag monsiq 





Mott patdsyns stsisnep ono aso WwoH -paifssuq yisv aids bat? 2 
peice pain ta "xeds" sq90a00 ott ,SLqmexe’ x02 


pees a 





mY = ne mond fib, 93 
ays eT eistaonee 


ee en Tes we 


oe a a 


7 
















TIZ=100 


to tables, to stools, to building materials,etc,, unless one 
has a congery of concepts to deal with? I do not know where 
to begin to understand Bruner's own examples here, If, in 
fact, I am correct in arguing that Bruner is holding that the 
concept is the main generating element, then this marks a 
significant departure from the dominant tenets of that linguis- 
tic model with which Bruner is usually operating and, hence, 
renders him open not only to the charge of obscurity, but also 
to that of inconsistency, 

(3) I think that Bruner, when speaking of the generative 
power of the structure of a given subject matter, confuses 
the notion of transformation, understood in the linguist's 
sense, and the notion of logical deducibility. First, the 
notion of logical deducibility is not a notion which is entirely 
clear because what is regarded as logically deducible from 
what will depend, to some extent, on the system of logic 
which one chooses to adopt. /® Furthermore, once adopted, the 
logical system, being solely formal in nature, is applicable 
to an indefinite number of languages. This is not the case, 
however, with syntactical transformations which are language- 
specific and which do not appear to be arbitrarily imposed on 
the language but can be discovered in the language itself. 
In addition to being language-specific, the number of unique 
transformations which can be carried out with respect to a 


given deep structure is probably finite in number (Chomsky has 
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arrived at only twenty-three classes for English) whereas the 
number of logical operations, while often trivial, is indefi- 
nite, particularly if the logical system employed contains 
the notion of disjunction. Hence, I would argue that there 
is a fundamental confusion in Bruner's use of the notion of 
generativity and that the two senses,viz. transformation and 
logical deducibility, which can be distinguished are funda- 
mentally logically independent in their outputs from an 
identical starting point./? Hence, when the teacher walks 
into the classroom prepared only with the intention of 
getting the students to generate new data, there is bound to 
be confusion because two very different sorts of cognitive 
Operations are being masked by use of the same word. 

(4) In The Process of Education, Bruner says that, "To 
learn structure, in short, is to learn how things are relatea."/® 
Similarly, in the same volume, he says, 

.-.in order for a person to be able to recognize the 
applicability or inapplicability of an idea to a 
new situation and to broaden his learning thereby, 
he must have clearly in mind the general nature of 
the phenomenon with which he is dealing. 
Hidden in these remarks is a fundamental lack of clarity 
concerning two key terms, "things" and "phenomena". The lack 
of clarity is this: do these terms refer to actual things 
such as physical objects outside somehow in the 'real' world 


or ao they refer to conceptual matters? That is, 1s the first 


quotation really saying, "To learn structure is to learn how 
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things are really related to each other" or is it saying, "To 
learn structure is to learn how things have been conceptually 
related by human beings."? Given Bruner's operationalist- 
constructionist position, it would appear that he would be 
committed to the latter formulation but that interpretation 
would argue against the second passage which clearly does not 
use the notion of concepts and does stress the actual appli- 
cation of ideas in existing situations. Furthermore, the 
second or non-constructionist interpretation would be more 
in keeping with Bruner's belief that structures are singular 
and are somehow inherent in the subject matter and, hence, 
are relatively permanent such that they can be made the basis 
of at least a twelve-year spiral curriculum. °° 

Therefore, concerning these passages, I would argue that 
since one cannot clearly determine which interpretation of 
these passages is the correct or more adequate one given 
Bruner's general position, one cannot discern Bruner's final 
position on this fundamental epistemological issue. Again, 
confusion results for the teacher because he does not know 
whether to expose students to actual, existing empirical 
things or to theories which have been constructed by human 
beings to somehow deal with those things. One would suspect 
that in some cases direct exposure to the object might lead 
to a clearer conception of the general nature of the phenomenon 


than would the encounter with a theory which purports to deal 
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with classes of phenomena, Sometimes Bruner argues along 
these lines; at other times, he takes just an opposite line. 
Obviously, greater clarification is called for here. 

(5) Here I wish to examine Bruner's claim that "Effec- 
tive power will, to be sure, never exceed the inherent logical 
generativeness of a subject, "8t It appears to me that this 
claim is either very misleading or false. First, it is mis- 
leading because, in a trivial way, the logical generativeness 
of a subject is essentially unbounded and, hence, it is not 
clear how anything could exceed this since, in principle, we 
could always generate one more sentence through logical means. 
It also appears to be misleading insofar as it suggests that 
logical generativeness is somehow inherent or innate in a 
given subject. As I argued above, logic, understood as a 
formal system for deducing propositions, can take many forms, 
none of which is so inherent in the material that, given 
another system, the subject could not be structured differently 
from a logical point of view. I also tend to think that in at 
least one important way the claim might be false. Consider 
the case of utilizing powerful metaphors and analgies, for 
example, thinking of a society as a living organism. Certainly 
here one cannot logically (in the strict sense) deduce anything 
about societies from various facts about living organisms but, 
having adopted this analogy, the logical implications of 


theories of natural organisms are extended to apply to societal 
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groups. In this case, it would appear to me that this is 
an instance where effective power does exceed the inherent 
logical generativeness of a subject (assuming that one can 
give some meaning to this latter notion). Furthermore, this 
seems to me to be quite an acceptable method of teaching 
because very often analogue models such as the above prove to 
be very fruitful in arriving at further discoveries in the 
original subject matter under discussion. °4 
(6) Here I wish to return to Bruner's remarks concerning 
the constructive nature of theories and, in particular, his 
remarks concerning the discovery of the neutrino. The remarks 
which will be under discussion are the following: 
The nuclear physicist creates such empty categories 
out of the requirements of a theory of the nature of 
matter: for the nucleus of an atom to behave as it 
is supposed to behave, there must [sic] be a small 
particle with neither positive nor negative charge, 
a neutrino. The neutrino is created as a fruitful 
fiction. And in time a neutrino is found. But a 


comparable creation in art does not follow the 
necessities of strict logical implication. 





The first question I wish to raise concerning this passage is 
this: what does it mean to say that "in time a neutrino is 
found"? Given Bruner's strong operationalist tendencies, one 
would think that he would say, rather, that our instruments 
register certain numbers and patterns and that this set of 
instrumental data is what we mean by "neutrino", not something 
"out there". Further, Bruner does not appear to distinguish 


clearly between the concept of "neutrino" and neutrinos per 
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se, that is, in the sense of independently-existing physical 
objects. In what sense is a neutrino, in the latter sense, 
created by physicists? And if neutrinos are created, how 
could we tell the difference between that experience of theory 
construction and the "finding" of a neutrino? I do not see 
that Bruner has any clear answers to these queries since he 
frequently conflates the conceptual order and the existential 
order, 

The second question I wish to raise about this passage is 
this: in what way does the creation of the neutrino follow 
the necessities of strict logical implication? In arguing in 
this way, Bruner seems to assume that from a body of data, 
one explanatory hypothesis can be deduced, But that is 
simply false. From a given body of data an indefinite number 
of explanatory hypotheses can be proposed such that the body 
of data follows, logically speaking, from them. That is, the 
data, 'q' can be the consequent of an indefinite number of 
conditional statements pdq, Py? Ty taree “Py? q. Moreover, 
starting with 'q', one cannot uniquely deduce any of the above 
'p's'. Certainly at the time of the proposal of the neutrino- 
hypothesis, other explanatory hypotheses were proposed as 
well to explain the data at hand. In short, Bruner's remarks 
here are very misleading and, with respect to this last point, 
simply false. 

Finally, concerning this passage one might ask the same 


sorts of questions concerning Bruner's own work both in the 
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area of cognitive psychology and his more epistemologically- 
oriented work. Bruner himself certainly does not seem to 
think that cognitive processes are "fruitful fictions" nor 
does he think that the notion "structure of a discipline" is 
an invention but rather is something which is inherent in the 
subject matter itself. It is curious that when Bruner is 
carrying out his own research, his remarks in that sort of 
context bear little resemblance to the slight degree of 
existential import which he accords key terms in other theories. 
In summary, then, concerning this first sense of structure, 
I have set forth the following criticisms: 
(1) questioning the supposed uniqueness of the structure; 
(2) maintaining that there is a fundamental lack of 
clarity regarding Bruner's discussion of the basic 


generating unit in a structure; 


(3) pointing out a fundamental ambiguity concerning the 
notion of "generative power"; 


(4) maintaining that there is a basic conflation of the 
conceptual and existential orders in Bruner and a 
resulting confusion concerning what is really known 
or can be known; 


(5) that the term "effective power" requires greater 
clarity than Bruner gives it; 


(6) that, contra Bruner, unique hypotheses cannot be 
deduced from empirical data. 


Given these fundamental deficiencies concerning the first 
sense of the phrase "Structure of a discipline" I would argue 
that although Bruner's surface description appears unproblematic, 


it contains many areas in which crucial epistemological issues 
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are not settled, calls into question the validity of trans~— 
ferring a linguistics model, and fails to provide an unam- 
biguous program of action either for the curriculum 
developer or the teacher in the classroom, 

Looking now at the methodological sense ef 'struccure 
of a discipline" I wish to return to Bruner's remark that, 
for example, "...the great concepts of arithmetic are parts 
of the tool kit for thinking. They contain heuristics and 


skills that the child has to acter tan 


Along these same 
lines, Bruner says, 
The significance of the concept of commutativity 
in mathematics does not derive from the social 
insight that two houses with fourteen people in 
each is not the same as fourteen houses with two 
people in each. Rather, it inheres in the power 
of the idea to create a way of thinking about the 
number that is lithe and beautiful and immensely 
generative -- an idea at least as powerful as, say, 
the future conditional tense in formal grammar. 
Without the idea of commutativity, algebra would 
be impossible. 
T must admit that I am very puzzled by these statements. 
Consider the example of which Bruner is so fond: the 
concept of commutativity. Supposing that I understand the 
concept, I am still very much at a loss to see any heuristic 
procedures emerging from it. And I would suspect that so, 
too, is Bruner for he does not supply us with any examples 
of actual heuristic procedures. One would rather suspect 


that heuristics are generated out of the successful practice 


of mathematicians and that they are not dependent upon 
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knowing single concepts, as Bruner would suggest, but upon 
experimenting with different techniques utilizing large 
bodies of concepts. Secondly, I am very puzzled about how 
the single notion of commutativity can create a way of 
thinking about number that is ",.,immensely generative...". 
My remarks above concerning the difficulties of generating 
from single concepts apply here as well. Moreover, I fail 
to see how a single concept can create an entire way of 
thinking about number. How does this take place? 

If, however, concepts do not generate heuristics, then pi 
fail to see any justification for Bruner's moving from the 
content sense of "structure" to the methodological sense. 
Finally, concerning the last sentences in this passage, I 
might simply point out that the statement, "Without the idea 
of commutativity algebra would be impossible.", if taken at 
face value, is simply false. Counter-examples to this are 
not rare since a great deal of Group Theory deals with sets 
and operations that are specifically non-commutative. Further- 
more, many of the complex operations performed in matrix 
algebra are manifestly non-commutative. Hence, it is not 
clear in what sense algebra really would be impossible without 
the idea of commutativity. 

Concerning the attitudinal sense of "Structure" I have 
only one comment to make and that is that Bruner is not very 


Clear here about the sorts of attitudes he really has in mind. 
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In some of the examples cited, particularly in The’ Process 
of Education, Bruner states that the important attitudes to 
inculcate are those which are directed toward learning, such 
as confidence in one!s ability to carry out problem solving. 
In other contexts, however, he seems to be referring to 
beliefs which stand in a kind of meta-relation to the disci- 
plines themselves such as a belief in the orderliness of 
nature, as pertaining to a physicist. Again, if one is 
striving to teach those attitudes which are part of the 
structure of a discipline, it is difficult to tell precisely 
what those attitudes are, at least on the basis of Bruner's 


remarks, 


C. “Criticism of Bruner's examples: 


Turning to Bruner's examples, I have only two comments 
to make. First, concerning his discussion of the novel, 
Moby Dick, and the structure of plays in general, Bruner claims 
that, "If a novel is put together with no necessary relation 
between one set of events and others, then surely it is a 


poor novel "87 


Granted, it might be a poor novel, but that is 
not equivalent to its being an unstructured novel. Furthermore, 
given the wide variety of contemporary literary styles, a 
novel which appears to be rather structureless by Bruner's 
standards may be a very good novel indeed. 

Secondly, Bruner is simply in error when he talks about 


necessary relations between sets of events. No single set of 


events logically necessitates any other set of events. 
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I suppose that Bruner could push the example into the 
extreme by describing a situation in which each word was 
written in a different language, no character ever appeared 
for longer than a single page, the context shifted from 
paragraph to paragraph, plots began but were never continued, 
etc., but this situation would be quite ridiculous and would, 
of course, lay Bruner open to the charge of committing a 
black-and-white fallacy by arguing that the situation so 
described is the only alternative to a highly structured 
novel. 

Secondly, concerning Bruner's own course: Man -- A Course 
of Study, it would appear that he is quilty of violating many 
of the canons he has established for the actual setting up 
of the teaching of the structures of the disciplines. He 
appears quite eager to admit that “The choice of topic is 
partly fortuitous -- in the sense that it reflected the 
interests and knowledge of those of us who were involvea. "28 
Nevertheless, Bruner warns professional educators to act in 
precisely the opposite sort of way, to appeal constantly to 
the experts in a given discipline, not across a multitude of 
disciplines as Bruner's own course would suggest. Further- 
more, an examination of the outline of the course fails to 
reveal any clear-cut overriding structure, particularly not 
one which is inherent in the subject matter itself, Bruner 


borrows many theories from areas in which there is a great 
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deal of expert controversy regarding those theories, particu- 
larly those drawn from the social sciences, 

Thus, with respect to Bruner's own examples, I would 
argue that they are not particularly illuminating and that, 
in some instances, they appear to contradict some of his more 
general remarks concerning the teaching of structure, assuming 
that one can attach determinate meanings to this latter 
notion. 


uA BS 


In this chapter, then, I have, first, introduced basic 
distinctions which are operative when discussing the notion 
of a structure of a discipline. Secondly, I have tried to 
show how, in very important ways, Bruner adopts the linguistic 
model of transformational grammar and extends it into the 
area of codified human knowledge in general. I then examined 
various meanings of the phrase "structure of a discipline" 
and proceeded to offer various philosophical criticisms of 
Bruner's discussion, criticisms which call into question the 
validity of advocating this widespread curricular and 
pedagogical practice if such practice arises out of Bruner's 


arguments and relies on them for its ultimate justification. 
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Chapter IY 


Having discussed Bruner's views of the public object of 
knowledge, the disciplines, I now wish to turn to the private 
epistemological correlate, the model or models which each 
individual knower constructs to deal systematically with his 
experience. As seen in the above chapters, Bruner's works 
are replete with discussions of the following notions: struc- 
ture, internalized structure, structure of a subject matter or 
discipline, internal representations, patterns, rules, grammars, 
and systems. And, as a general rule, many of these notions 
are present in all those works of Bruner having definite 
educational import, as well as in his more straightforward 
psychological work. There is, however, one recent addition 
to this list and this is the introduction of the notion of 
model, a notion which only begins to figure prominently in 
Bruner's works of the 1960'ts.+ 

In order to examine the significance this term has for 
Bruner, I first cite key passages in which Bruner employs 
this term. This is section I. I then examine the work of 
various philosophers who, very recently, have sought to 
provide clarification with respect to the kinds of contexts 
in which it is proper to use the term "model" and the kinds 
of commitments one makes thereby. In this section, section 


II, I follow the exposition given by Peter Achinstein. 
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Following this, I return to the Bruner passages in an attempt 
to make Bruner's use of the term more precise by offering 
possible interpretations, In this section, section III, I 
also present a critical evaluation in which I contend that 
Bruner's use of the term "model" is marked by a subtle, 
complex equivocation which renders his use of the term 

rather misleading and which, in conjunction with my remarks 
in Chapter III, makes his entire set of educational recom- 


mendations very suspect. 


In Bruner's book, On Knowing (hereafter OK), one finds 
him employing the term "model" in at least four contexts: 


(1) I am inclined to think of mental development as 
involving the construction of a model [all under- 
linings of this term are mine] of the world in 
the child's head, an internalized set of structures 
for representing the world around him, These 
structures are organized in terms of perfectly 
definite grammars or rules of their own, and in 
the course of development the structures change 
and the grammar that governs them also changes in 
certain systematic ways... (OK, 103) 





(2) ...the child whose behavior I was just describing 
had a model of quantities and order that are im- 
plicitly governed by all sorts of seemingly subtle 
mathematical principles, many of them acquired and 
some of them rather strikingly original. (OK, 103) 


(3) Knowledge is a model we construct to give meaning 
and structure to regularities in experience. The 
organizing ideas of any body of knowledge are 
inventions for rendering experience economical and 
connected. We invent concepts such as force in 
physics, the bond in chemistry, motives in psychology, 
style in literature as means to the end of 
comprehension. (OK, 120) 
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(4) We know now...that experience is not to be had 
directly and nearly, but filtered through the 
programmed readiness of our senses. The program is 
constructed with our expectations and these are 
derived from our models or ideas about what exists 
and what follows what. (OK, 120) 


In this book, On Knowing, Bruner slips in the term "model" 
with little fanfare. This is not, however, the case in the 
book, Toward a Theory of Instruction (hereafter TI). In 
the opening essay, "Patterns of Growth", the possession of 
a model is said to be one of the benchmarks of the nature 
of intellectual growth. In this context, one finds Bruner 
saying (in italics, nonetheless) : 

(5) Growth depends upon internalizing events into a 
"storage system' [sic] that corresponds to the 
environment. It is this system that makes possible 
the child's increasing ability to go beyond the 
information encountered on a Single occasion. He 
does this by making predictions and extrapolations 
from his stored model of the world. (TI, 5) 

And, in the important essay, "Notes on a Theory of Instruc- 
tion", Bruner says, 

(6) The achievement of more comprehensive insight re- 
quires, we think, the building of a mediating rep- 
resentational structure that transcends such 
immediate imagery, that renders a sequence of acts 
and images unitary and simultaneous. The children 
always began by constructing an embodiment of some 
concept, building a concrete model for purposes of 
operational definition. (TI, 65) 

Hereafter, I shall refer to these passages by number, one 
to six, respectively. At present, I shall not seek to clarify 


or provide interpretations of these passages. Brought into 


direct proximity they will be left to radiate and mutually to 
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reenforce their vagueness for a few more pages. In my search 
for some tools of interpretation, it now becomes necessary to 
turn to the writings of contemporary philosophers of science 
who, though concerned primarily with the use of models in 


science, discuss the topic of models in general.” 
A Mae 


Although there are differences of detail among various 
philosophers dealing with the topic of models, I shall adopt 
the following classification of models which has been proposed 
by Peter Achinstein in Concepts of Science.? Achinstein 
distinguishes three broad classes of models: (1) Representa- 
tional models; (2) Theoretical models; and, (3) Imaginary 


models. I discuss each of these briefly. 


(1) Representational Models: 


Representational models are those models which first come 
to mind when one is asked to think of models. For example, 
tinkertoy models of molecules, models of various systems 
found in science museums, model airplanes, trains, boats, 
etc. are examples of representational models. Within this class, 
one can distinguish four kinds of models: 

a) true models: models in which all the important 
characteristics of the prototype are 
reproduced in the model to a set scale 
so that examining the model enables one 


to determine certain facts about the 
prototype; 
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b) adequate models: models in which only some of the 
many relevant characteristics of the 
prototype are reproduced so that only 
some of the characteristics of the 
original can be discovered through 
manipulation of the model; 


c) distorted models: models in which some or all the 
characteristics of the prototype are 
reproduced but with differing scales 
so that various conversion factors 
are required to move from aspects 
discovered with respect to the model 
to aspects of the prototype; 


d) analogue models: models in which the model-prototype 
relation results from two essentially 
different systems being employed and 
with certain analogies being drawn 
between them with the further condition 
that one system be studied, experimented 
with, calculated upon in order that the 
other system be better understood. (For 
example, an engineer may solve problems 
about an acoustical system by using an 
analogue model of an electrical network, 
solve problems with respect to the 
network, and then convert the solution 
back to the original system.) 


Common to all representational models is the requirement that 
they represent accurately, at least in part, some of the 
characteristics of the prototype. Even though this involves 
certain simplifications and approximations, it nevertheless 
sets rather severe limits on the amount of alteration that 
will be tolerated since such models are used in science as 
the basis for calculations and inferences regarding the 
properties of the original. In all four cases, the model is 
something non-verbal even though, in case d), it may simply 


be described and not actually constructed. But the model in 


im) 
7 
























BIL-VI 








edt to smoz yino yes at aleabom ;:eilebom esaupebs 

edd to eniteiisios 7s $n8 3 7 _ : 1 ; st Neher 4 

yino tads oe bsorboiqes ieee Mi wo “ eimicate <8! 
ee eee ae Al ot oneee 


fpuordt betevoveth sd aso Lanipixo 


:febom ors to noissloqinsn ee Gan 
ot Is 10 emoe doidw ai elebom :elobom betzoteth (p » a 
exs sqystotorg sat to aotsetrstositsio i trode 3 


eelsoe pnixetiibh d3iiw tud bsowhorgqes Ar gegen 
erostost noletsvnoo eyortisvy jsft oe ? . 
ejseqes mort svon ot berinpsy sts wie 
fsbom sit ot tosasex dtiw betevooerb 
ysqytotorg efit to asosqes of re@ada 


saqytosoxrq-Lebom eft doinw mi ealebom :elebom sypolens, (6 4g 
yiletsnsees owt mort etivest noitsisx oe 
bas beyolqm= pnisd amsteye tnsistiib 
awath pnised esipolsas mistxeo Atiw 
noisibrom xedduvt sit dtiw meas noswsed bate 
botnemizsqxs ,beibute ed meteyea sno tsAt ; e 
eft t6fis tebro ai noygs betsivotso ,dsiw re 
to%) .boosvershau rodjed sd msteye roto ble: 
amsidorg svios ysm r9snipas as ,olfqmsxs 


w2sdoJ ails 


ms potas yd meteve iscitesoos as rods hws COGees 
,Atowtjen {soinstosis ns to Isbom srpolsns 
sft ot tosqaex dtiw amsidorq svloe es 
noituloe os t19evaoo nonfs Bas , Arowson . 
(.mefeve Isnipitzo sd3 oF Aoad r Ten & + | 


tenis tnemexivpex oft et elshom Isnoitstnsrerges fis oF mommod 
efit. to omoe ,jtrsq ni sgessl ts ,ylotsxuo0s frremeteqex: “yeintit 
esvioval eins dpyodt nova .aqytosozq ont to aoddmstasson ett 
aeslonstoven ti ,anokistamixotqgs brs enoltsott tiemke nist1e0— 

| Set noitexotis to tayoms oft mo atioet i —e 
a ak aa ots. ee Lbiw 
" — a 





= 





ay 6 


IV<i07 


case d) is not the description itself but the system described. 
In the educational setting of the classroom, the 
functions of representational models far exceed the single 
role cited for representational models within scientific 
contexts. For example, a model airplane may be utilized for 
calculation purposes in the classroom but other functions 
may enter in as well. A teacher might employ such a repre- 
sentational model in a social studies class in which the 
pupils study various modes of transportation and their re- 
spective personnel. Or model airplanes could be used to 
represent various stages of technical development commencing, 
for example, with models of the early Wright Brothers' 
planes. Clearly one can multiply the roles of representational 
models in the classroom and this multifunctional capacity may 
be one reason for the popularity of such models for both 


teachers and students. 


(2) Theoretical Models: 

A second important class of models is that of theoretical 
models. Standard illustrations of such models are the 
following: the Bohr model of the atom, the free-electron 
model of metals, the billiard ball model of a gas, various 
models of learning behavior, and the Keynesian model of 
economic activity. General characteristics of theoretical 


models are the following: 
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a) they involve a set of assumptions ahout some object 
or system which will often involve the use of some 
mathematical equations; 

This first characteristic would seem to equate theoretical 
models with theories but, as will be pointed out, there are 
important differences between such models and theories, 
especially with regard to their truth claims. 

b) such models often involve, in their descriptions, the 
attribution of certain inner structures, compositions 
or mechanisms which are intended to explain various 
properties which the object or system exhibits; 

For example, the billiard-ball model of a gas attributes a 
molecular structure to gases; the corpuscular model of light 
attributes a particle composition to light; and the Bohr model 
of the atom attributes an underlying structure to the hydrogen 
atom. 

c) they are simplified approximations useful for certain 
purposes (a characteristic which leads us to evaluate 
theoretical models both in terms of their usefulness 
in deriving important relationships and in terms of 
their completeness and accuracy of representation) ; 

Characteristic c) thereby allows for the multiplicity of models 
related to the same set of phenomena. Each model may be 
invoked with a different purpose in mind and nothing more is 
claimed than this model is useful for a specific purpose. 


Finally, 


d) theoretical models usually are proposed within the 
context of some more basic theory or theories. 


For example, the billiard ball model of a gas is proposed 


within the context of Newtonian theory; the Bohr model is 
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proposed within the framework of classical mechanics and 
electro-dynamics, In addition, theoretical models are 
developed occasionally on the basis of an analogy with some 
different object or system. For example, the liquid-drop 
model of the atomic nucleus is compared with the analogy of 
the division of a liquid drop into two smaller drops. However, 
this characteristic, d), need not be present in theoretical 
models. 

On the basis of the above discussion, Achinstein is in 
a good position to distinguish between theories and models. 
As this will be relevant when I return to Bruner, I shall 
cite these differences here. The first of these concerns the 
degree of veridicality claimed for the set of assumptions 
involved. When one speaks of or proposes a theoretical model, 
he is aware that his assumptions are limited in many ways 
and that allowance is made for deliberately simplifying and 
thereby falsifying devices being employed. According to 
Achinstein, once this is done a model no longer claims to 
describe how X's in fact actually behave but only how they 
approximately behave. Nor does the model claim to set forth 
the laws by which X's are governed, only an approximation to 
this. That is, the assumptions of the model are recognized 
as making a weak literal claim with regard to the state of 
the world. This does not seem to be the case with theories, 


however. If one proposes a theory concerning X's, the impli- 
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implication seems to be made that X's are, in fact, governed 
by those principles expressed by the set of assumptions 
which constitute the theory, This is why puzzles arise with 
respect to the notion of alternative theories (surely one 
must be more correct than another!) which do not arise when 
one clearly restricts oneself to a discussion of alternative 
models .> Por example, the billiard ball model of gases 
applies only to ideal gases; it does not attempt to describe 
accurately the behavior of actual gases. Thus, although the 
same set of assumptions may be involved, to Palen a particular 
set a "theory" is to make a considerably stronger claim to 
truth or accuracy of description than is involved when one 
Says merely that this set of assumptions functions as a 
"model". 

Secondly, with respect to characteristic b), theories 
need not attribute any inner structure to an object in order 
to explain various properties; it suffices merely to indicate 
relationships among the properties. Thirdly, with respect to 
d), theories need not be proposed within the context of more 
fundamental theories. Of these three major differences, the 
first will be most relevant to my discussion of Bruner. 

Within the classroom, theoretical models are most often 
employed in the context of teaching the physical, biological 
and social sciences, areas in which the importance of analogical 


thinking as a means of understanding unfamiliar classes of 
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phenomena is recognized. Customarily, such models have been 


introduced in the later stages of primary and secondary 


education but if Bruner'‘s emphasis on the teaching of basic 


theoretical concepts be carried through in terms of curriculum 


reform, the child could expect to encounter theoretical models 


at any stage in his intellectual development. 


in the previous chapter, Bruner holds 
need of all is to give our pupils the 
to use a theoretical model, with some 


in being aware that one is trying out 


(3) Imaginary Models: 


that , 4s ee ~the 
experience of 


sense of what 


a theory." 


And, 


6 


as seen 
most urgent 
what it is 


is involved 


A third type of model which is occasionally employed is 


the imaginary model. Examples of such models are Poincaré's 


model of a Lobachevskian non-Euclidean world and Maxwell's 


model of the electromagnetic field. 


serve to describe imaginary models: 


Three characteristics 


a) like theoretical models, imaginary models describe an 
object or system by a certain set of assumptions; 


b) unlike theoretical models, imaginary models make no 
commitment with respect to the truth of or the 
plausibility of the assumptions made; 


(This is an important characteristic because it means that in 


no way should the model be viewed as an approximation of what 


is actually the case.) 


c) the point in employing imaginary models is to show what 
an object or system would be like if it were to satisfy 
certain conditions initially specified, 
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The value of imaginary models, as pointed out in c), might be 
to show that certain sets of assumptions are at least consis- 
tent whereas their consistency may previously have been in 
question. 
In discussing the relationships among the three kinds of 
models, Achinstein summarizes by saying, 
---when the scientist proposes a theoretical model 
of X, he wants to approximate to what X actually is 
by making assumptions about it. In an analogue 
model of X he wants to construct or describe some 
different item Y that bears certain analogies to X. 
In an imaginary model of X, he wants to consider 
what X could be like it if were to satisfy conditions 
he specified. 
This is not to say that the notion of various kinds of models is 
so clearly defined that one does not encounter problems in the 
application of the various terms. For example, problems arise 
concerning analogue models with respect to what the definite 
Similarities are. Furthermore, it is often difficult to tell 
precisely what kind of model is being employed in a given 
context; thinkers who employ models are not themselves always 
clear on the degree of and kind of ontological commitment 
involved in their own use of a particular model. And often 
the line between theory and model is difficult to draw in 
practice. The status of a particular set of assumptions changes 
with the amount of further knowledge attained. This was the 


case with the Bohr theory of the atom now more commonly referred 


to as the Bohr model of the atom due to the inaccuracies of 
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Bohr's assumptions in relation to our present knowledge of 
the structure of the atom, 

With these distinctions regarding kinds of models and 
an awareness of some of the difficulties involved in applying 
the various terms correctly, I shall now return to the 
passages drawn from Bruner's works. I shall examine them 


critically, one by one. 
jy i 


With respect to passage (1): 
I am inclined to think of mental development as 
involving the construction of a model of the world 
in the child's head, an internalized set of 
structures for representing the world around him. 
These structures are organized in terms of per- 
fectly definite grammars or rules of their own, 
and in the course of development the structures 
change and the grammar that governs them also 
changes in certain systematic ways. (OK, 103) 
It appears that, with respect to this passage, the most 
plausible candidate for the type of model involved is that of 
a theoretical model; representational models are ruled out 
on the grounds that the prototype, i.e. the world, is not known 
beforehand, a requirement which must be met whenever a repre- 
sentational model is involved. But to what extent can the 
term "model" in this passage refer to a theoretical model? 
Certainly it satisfies requirement a), that it consists of a 
set of assumptions. As seen in Chapter II, in the discussion 


of Bruner's Hypothesis Theory, Bruner is committed to the view 


that all one's cognitive structures are essentially clusters 
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of hypotheses, or assumptions about the nature of experience. 
Depending upon the specific structure involved, it may 
satisfy characteristics bh) and c) But this is only a super- 
ficial mapping of the characteristics of various kinds of 
models to the passage involved. 

It seems that there are certain difficulties with Bruner's 
use of the term in this passage which do not arise with 
respect to other people's use of the term when, for example, 
they refer to theoretical models such as the Bohr model of 
the atom or the liquid drop model of the atomic nucleus. 
First, in the examples just cited as well as in those mentioned 
earlier, theoretical models are proposed for very specific 
parts of classes of phenomena which make up our experience. 
It is questionable, therefore, whether it is equally as sig- 
nificant to speak of a model of the world in the same way that 
one can speak of models of the nucleus of the atom. What would 
a theoretical model of the world be like? I can describe the 
model of the nucleus of the atom in a limited number of state- 
ments. It does not appear obvious that I could do this with 
a "model of the world". It would seem that in order to 
describe such a model, one would need an infinite number of 
statements corresponding to an infinite number of phenomena 
to be described.® But if this world-model is, in fact, not 
attainable in principle since it involves an infinite number 


of statements, then intellectual development cannot consist 
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of the construction of such a model in the sense of the 
complete set of statements describing the phenomena under 
discussion, 

Perhaps to claim that this is what Bruner has in mind 
is to interpret Bruner unfairly. He does go on to Sav, 10 
passage (1), that this model is a set of structures which 
represent the world, structures which have a grammar, a 
"perfectly definite grammar" of their own. This is a second 
possible interpretation: that Bruner is claiming that these 
kinds of concatenated structures constituted ra Ode) OL 
the world since each of the structures is a model of some 
aspect of experience (actual or possible) and their union 
would thereby be the model of the world for a given human 
subject. (I am here assuming that models would be the only 
Suitable components of a world-model; one theory plus another 
theory does not equal a model of anything.) If this latter 
interpretation is what is involved here, how is one to 
distinguish between an individual's ideas about what the world 
is really like and his set of models of the Worlds i. GO NOL 
see that Bruner makes any distinction between these but 
Clearly such a distinction is involved when we speak in terms 
of theoretical models. That is, it seems quite customary to 
inquire about an individual's ideas concerning the real nature 
of the physical world and to distinguish these from his set 


of theoretical models which enable him to understand certain 
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classes of phenomena in an acknowledged, simplified way. 

For example, few physicists think that the atomic nucleus is, 

a kind of liquid drop although for certain purposes it might 
be helpful to view it in this way or along the lines in which 
one thinks of actual liquids and their formation. Considerably 
stronger truth claims are involved when one speaks of his 

ideas concerning the nature of the physical world than when 

one speaks of theoretical models. 

Furthermore, many difficulties surround the notion of 
"definite grammars". Such questions as the following arise: 
what is this grammar? Is there more than one per structure? 
Does every structure have a grammar? Is there an optimal 
grammar? What is the force of saying "perfectly definite" 
grammar as opposed, presumably, to "indefinite grammar"? [In 
response to the first question, one plausible interpretation 
that comes to mind is the notion of a logical calculus. But 
the assumption that children possess, unknown to themselves, 

a logical calculus at various stages in their intellectual 
development is rather dubious and requires considerably more 
reliable empirical confirmation than either Bruner or Piaget 
has offered in order to make this claim acceptable. With 
respect to the other question raised above, no clear, 
unambiguous answers are present in Bruner's work, particularly 
as I have shown, in Chapter III, that Bruner does not employ 


the term "grammar" in an entirely consistent fashion. 
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What Bruner seems to be driving at in this first passage 
is that individuals can be said to have certain theories about 
the world in the very wide sense of Kuhn and Feyerabend.” 

These theories may include ordinary beliefs about the existence 
of material objects, myths, religious beliefs as well as 
scientific theories in the strict sense. Such fundamental 
beliefs enable individuals to interpret their experience in 

the light of these beliefs and give meaning to their exper- 
ience. If this is Bruner's intention, then he is using the 
term "model" in a very loose way as roughly synonymous with 
"theory" understood in this wide sense. 1° Whether such theories 
satisfy his requirement for having grammars is a question I 
shall not discuss in the context of this thesis although I 

tend to think that they would not. In short, the notion of 
model in passage (1) seems somewhat related to the notion of 

a theoretical model but it does not satisfy all the require- 
ments of that class. 

Turning now to passage (2): 

(2) ...the child whose behavior I was just describing 
had a model of quantities and order that are 
implicitly governed by all sorts of seemingly 
subtle mathematical principles, many of them 
acquired and some of them rather strikingly 
original. (OK, 103) 

Now one finds that Bruner is using the term "model" in such a 
way that it seems to be synonymous with the meaning of the 


term "concept". But this is simply a misuse of the term under 


any interpretation of the three senses of "model" discussed 
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above. In the context of these three senses,one cannot have 
a model of a single idea such as quantity or order. One has 
a model of a system or class of phenomena but this consists 
of a set of assumptions which incorporate many ideas. One 
may have a three-dimension model of a train (a Single object) 
but this is very different from having a model of quantity 
(a single abstract idea). If, by the use of the term "model" 
in passage (2), Bruner means to refer to the acquiring of a 
concept then he is misusing the term "model" in all the 
Standard uses cited above. Perhaps Bruner means a set of 
axioms about order relations when he speaks of a model of 
order. This would be plausible except for the fact that this 
interpretation does not fit the notion of quantity. What 
would an axiom of quantity be? If Bruner is not uSing the 
term "model" as synonymous with "concept", then I am ata 
loss to interpret this passage. If this is what he is doing, 
then it is simply an incorrect use of the term "moder" t+ 
Suppose, however, that one grants this use of the term 
"model" to Bruner. What educational implications might this 
have? It is noteworthy that Bruner selects fairly abstract 
notions such as order or quantity in his illustrations. Uti- 
lizing models of mathematical relations is a far greater 
challenge for the teacher than providing models for concrete 
notions such as house, tree, organism, etc. Reading this 
passage leads one to a kind of ambiguity concerning the notion 


of model. Bruner appears to believe that somehow the child 
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acquires a model, in the theoretical sense, by manipulating 
physical models, models in the representational sense. But 
this is an enormous assumption to make, viz. that operating 
with physical embodiments of certain abstract ideas will lead 
to the emergence of a theoretical model constituted by "... 
subtle mathematical principles" on the part of the child,some 
of the propositions of which are viewed by Bruner as innate 


to the-chnaia:s mind... 


This same kind of ambiguity arises with 
respect to passage (6) and I shall discuss it further in that 
context. 


Passage (3): 

Knowledge is a model we construct to give meaning 
and structure to regularities in experience. The 
organizing ideas of any body of knowledge are in- 
ventions for rendering experience economical and 
connected. We invent concepts such as force in 
physics,the bond in chemistry,motives in psychology, 
style in literature as means to the end of compre- 
hension. (OK, 120) 

When reading this passage, it is not clear whether Bruner 
now views the term "model" as restricted only to those concepts 
which organize one's experience (which concepts would that 
leave out?) or extended to all concepts in general. With 
respect to the former alternative, Bruner claims that we invent 
concepts. such as force, bond, and motive. Well, in one sense 
this is true if Bruner means that we invent the word "force", 
epee But this 26 trivig.ly true. Jt, Onstne Glier mand, 
Bruner means that such terms do not carry with them referential 


claims about the existence of certain things in the world, then 


his claim stands in need of considerably more argument than he 
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gives it. As seen above, Bruner leans in the direction of 
the latter, a constructionist interpretation, but, as also 
seen in Chapter III, his remarks are not entirely consistent 


in this area. -? 


Passage (4): 
We know now...that experience is not to be had 
directly and neatly, but filtered through the pro- 
grammed readiness of our senses. The program is 
constructed with our expectations and these are 
derived from our models or ideas about what exists 
and what follows what. (OK, 120) 
This passage would seem to indicate that models are the same 
as one's "ideas of what exists and what follows what". Here 
again one finds the notion of models linked with the notion 
of ordinary ideas of what the world consists of and the 
regularities to be found in it. This is, as seen above, a 
very loose employment of the term "model". But when one 
examines passage (4) more closely, one finds a peculiar move 
on Bruner's part, a move which seriously calls into question 
any plausible interpretation of his use of the term "model" 
in passage (1) and, as shall be seen, in passage (5) as well 
as his use in the presently considered passage. 
In passage (4), Bruner informs us that we are, somehow, 
never able to step outside our model of the world to see what 
the world is "really like" because all the experience, or anu, 


that we derive from experience has been filtered through our 


conceptual network, our set of structures which in turn have 
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somehow produced "programmed readiness of our senses.."14 


Moreover, Bruner moves from the claim that our theories do, 
in part, influence our perceptual experience to the claim 
that, therefore, "experience is not to be had directly". 
But this seems to be an obvious instance of Bruner's committing 
a fallacy of black-and-white thinking. And this overestimation 
will be costly to Bruner for I shall try to show that such 
epistemological views make it inappropriate for Bruner to 
employ the term "model" at all. 

The argument is this: When one speaks of models, in any 
sense whatever, the implication is present that one is able 
in some way or other to compare the model with either the 
prototype or the thing of which something is said to be a 
model. (I am here assuming that Bruner is not interested in 
imaginary models which make no claim to be related to the 
actual world.) It is this possibility of comparison, in 
principle, which allows one to choose among models those which 
are most accurate, correct and useful, i.e. to choose between 
good and bad models. But if one is to take what Bruner says 
in (4) seriously, then this possibility of comparison seems 
to be ruled out since one has no means of access through 
experience to any data which is not, in important ways, already 
formed in accord with the structures of the models he employs. 
In short, viewing passage (4) as a unified statement of 


Bruner's views, he should jettison the word "model" as 
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incorrectly used since his explicit epistemological views 
rule out the use of this term in any sense whatever, Whether 
these epistemological views are correct seems to be an 
important but independent question and is not a problem for 
the present thesis. 
I made earlier reference to passage (5): 
Growth depends upon internalizing events into a 
‘storage system’ [sic] that corresponds to the 
environment, It is this system that makes possible 
the child's increasing ability to go beyond the 
information encountered on a single occasion. He 


does this by making predictions and extrapolations 
from his stored model of the world. (TI, 5) 


Apart from the curious use of quotation marks concerning the 
phrase "storage system", Bruner now seems to be equating a 
model with systematic knowledge of the world, i.e. theory 

in a stricter sense than in passage (1). But, again, as seen 
above, one cannot identify model and theory. If one claims 
that he has a systematic set of beliefs about the world which 
corresponds to his environment, he is making claims that go 
beyond the claims made for any theoretical model. Such claims 
apply more directly to theories. In fact, making such claims 
is one of the functions of theories, not models, and theories 
and models make widely varying truth claims. Furthermore, 
what Bruner intends here by his emphasis on the word "corres- 
pond" and the phrase "information encountered" appears to be 
inconsistent with his views expressed in passage (4) where 


the possibilities of checking the correspondence and of having 
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system-free experience which provides new information seem 
to be ruled out. 


Passage (6): 
The achievement of more comprehensive insight requires, 
we think, the building of a mediating representational 
structure that transcends such immediate imagery,that 
renders a sequence of acts and images unitary and sim- 
ultaneous. The children always began by constructing 
an embodiment of some concept,building a concrete 
model for purposes of operational definition. (TI,65) 
This passage seems to make a clear break with any of the 
above uses of the term "model". In this context, the term 
"model" seems to refer to representational models in a very 
straightforward way. This clear use of the term is, however, 
preceded by a very packed sentence. When one unravels that 
sentence, which employs the notion of representational struc- 
tures (a notion seen to be synonymous with the notion of a 
model in some of the above passages) it is clear that Bruner 
is not making a very striking claim. That is, he appears to 
be saying simply that if you wish to think more comprehensively, 
then you should utilize comprehensive concepts, i.e. think more 
comprehensively -- a not very exciting claim and one which 
looks suspiciously like a tautology. This statement is, 
however, of great significance for the discussion of this 
chapter. In it one can see Bruner's most explicit equivocation 
with respect to the notion of model. The first part of the 


passage appears to refer the term "model" to model in the 


theoretical sense, a "mediating representational structure"; 
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the latter part of the passage clearly introduces a different 
sense of the term "model", model in the representational 
sense. 

In other words, in these passages, Bruner travels almost 
the entire range of possible uses of the term employing it 
sometimes to stand for theoretical models in a strict sense, 
sometimes for theory in a very broad sense, sometimes for 
ideas or concepts (an incorrect use), and now to stand for 
the notion of representational structures of an ordinary, 
tinkertoy variety. If Bruner starts with the notion of 
model in the representational sense as his paradigm, as it 
appears in the second part of passage (6), then it is 
reasonable to expect Bruner to advise teachers in classrooms 
to present the pupils with many representational models with 
the underlying idea being that this experience will then 
produce an awareness of the basic structure of the field under 
study. This awareness results in a kind of isomorphic mapping 
of the structure of the subject matter to the student's brains, 
the structure thereby becoming internalized. Presumably, such 
structures, once joined together, will then produce a model of 
the world. Such a view results naturally from the implicit 
sliding from one sense of "model" to another without explicit 
acknowledgement of important and fundamental differences among 


the various senses. 




















NEL-VI 


jnexePib s esovbottai ylxselo spseesq oft Xo tusq zeddel edt 
fenotssinsesiqe: sit ni Ishom ,"Lebom" mes ef3 2o senes 

\: sehghgeets 

teomis aleyers i19nu7d ,29pseesq seeds ai ,ebzew tedjo mI 

+i potyotame aes sft No esa eldieroq to epass stisne eds 
92098 #oizse s mi alsbom Isnisdexoers 102 baste of eomttomos 
102 asmitsomoe ,sense bsotd yrev B at yrosite rol eomisomos 

toi Baste o+ won bas , (sea tosziconi as) a¢qeonoo to ~asebt 
\YiIsaibio as to esivtourse fsnoitstnsastge: to motjon ends 

to mnoiton eds dtiw estste senuxd YI .yselaay-yoszedank? 

ti 26 \mpibsisq eid as sense Isnoitstneesrqes eds al Lebont 

ai ti nod+ , (3) opseasq to s1Aq Bnooes ofa ak exeegge 
amooreesio ni eterosst seivbs o3 tenuxd sosque of eldsaoassz 
dsiw elsbom Isnoitsinsserqes1 yosm dtiw eliqug ett) taseetq,o9 
neds {fiw sonstteqxe eidd tdi eaied sebi pabyizeiarveds 
tebou Bloiit efit to siutovite oiesd sd3 to easnetsweotis soubor 





paiggem oidqzomoet to bait s ai ativuest eeonsuswa sid? .ySude 
<emiszd e'tnebute odd o¢ 1tettem Josfdue sid to stutoutta edt to 
dove ,yidemuesxI .besifsnietni patmoosd vdeteds exusourte ent 
to fsbom s souhorg nodt Iliw ,xedtspot beniot sone yeomwsouuse ¢ 
me bene hei eatuec net mani 





IV=135 


IV 


To summarize this chapter then, one sees that Bruner 
begins with the notion of model understood in a very wide 
sense as synonymous with theory, the latter also understood 
in a very broad sense. This use shifts in a very subtle ways 
into a more specific and precise use of "model" where it 
appears to be identical with a theoretical model in the sense 
of a system. This sense eventually evolves to the sense of 
model in the straightforward sense of representational model. 
Throughout all these shifts, Bruner seems to be making very 
subtle and complex equivocations on the term "model", 
equivocations of which the reader is largely unaware. One 
might be very willing to go along with Bruner's initial use 
of the term, but it-is not so clear that one must thereby be 
committed to all of Bruner's uses of the term especially when 
far-reaching educational implications may rest on this founda- 
tion of equivocations. 

Can Bruner's views be reformulated in such a Way as to avoid 
such dangerous and tempting equivocations? I tend to think not 
unless he is willing to overhaul completely his entire theory 
about the nature of human learning and the nature of subject 
matters per se. As I have stated at the beginning of this 
chapter, the term "model" is linked very closely with other key 
notions in Bruner's theory, particularly the notions of cogni- 


tive structure and structure of a discipline. In order to make 
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explicit all the subtle differences of meaning inyolved in 
passage (1-6), I think that Bruner would have to alter many 
of his other basic concepts in very complex ways which would 
significantly change his entire educational program. Such 
conceptual purging will, however, not be carried out in the 


context of this thesis. 
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Chapter V: 
CONCLUSION 

In this thesis, then, I have first set up a general 
framework in terms of which I argued that Bruner should be 
classified as a cognitive developmental psychologist. I 
then proceeded to distill Bruner's epistemological views 
from his more general position concerning the development of 
human knowledge. I then subjected two of the key elements 
of that epistemological system to a philosophical examination: 
a) the public form of knowledge as it is codified in terms of 
learned disciplines, in literate societies; b) the private 
correlate which is present in the minds of human cognizers, 
viz. the model or set of cognitive structures which enables 
each human being to cope with his experience. As much of 
that philosophical examination consisted of very speficic 
criticisms directed at specific remarks of Bruner's, I wish, 
in this conclusion, to carry out two main intentions: first, 
to return to and attempt to answer the five epistemological 
questions which initiated this study and, second, to comment 
on the cumulative effects of those criticisms presented in 
Chapters III and IV. 

The five questions, as set forth in Chapter I, are: 


(1) What is knowledge? 

(2) What knowledge is most reliable or important? 

(3) How does knowledge arise? 

(4) How should the search for knowledge be conducted? 
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(5) How is knowledge best taught? 
I shall try, in very sketchy form, to give Bruner's answers 


to these questions as these answers emerge from his writings. 


(1) What is Knowledge? 


Knowledge, for Bruner, is essentially a constructed tool 
or set of sophisticated abilities designed to simplify and 
extend man's power over his experience. Knowledge is not 
merely something inert, passive or stored. For Bruner, it 
is essentially a pragmatic device which human beings use to 
deal more comprehensively with their experience. This 
knowledge is present in at least two different forms: a public 
form in which the corporate knowledge in a given culture is 
codified in a visible, publicly accessible form, and, secondly, 
in a private form in which each human cognizer has his own, 
idiosyncratic set of capacities, most or all of which are 


derived from the public form. 


(2) What Knowledge is most reliable or important? 


For Bruner, there is no specific kind of knowledge which 
is, prima facie, more important than any other. Rather, 
whatever works (in the sense of being able to simplify and 
predict experience) is thereby important. 

Concerning the issue of reliability, I have stressed that 
Bruner is clearly committed to a very hybrid theory of truth. 
As seen in Chapter II, a particular belief can be validated 


or judged reliable in any or all of four possible ways: 
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(1) direct test by correspondence; (2) consistency with other 
hypotheses; (3) affective congruence (feeling of subjective 
certainty ); and, (4) reference to authoritative statements. 
Once a particular belief satisfied these criteria, it is still 
open to rejection in that it may fail to do any or all of 
the following things: 

(1) allow a person to generate further beliefs from it; 

(2) reduce environmental complexity; 

(3) order and relate events; 

(4) establish links with other believed hypotheses. 
Hence, for Bruner, that knowledge is most important which works 
and that knowledge which works is, with all probability, that 
which satisfies those abovermentioned criteria for truth and 


TUuSct1e cation. 


(3) How does Knowledge arise? 

For Bruner, knowledge arises primarily from two sources: 
that which is innate such as the ability to learn to speak a 
language and correlative formal concepts such as causation, 
modification, continuity of space and time, etc. and, second, 
from those hypotheses which the human subject produces when 
confronted with environmental complexity. In terms of its 
cultural source, knowledge arises, says Bruner, when the 
growing members of that culture adopt the fundamental ways of 
thinking which predominate in the culture. Underlying these 


sources is the basic desire, says Bruner, for man to control 
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and have power over his experience, 


(4) How should the search for Knowledge be conducted? 


The search for knowledge, says Bruner, should be conducted 
with reference to and in accordance with those personal and 
cultural sets of cognitive structures which have been found 
to work in the past, with an awareness that one can never, in 
any complete way, escape the ways of thinking which receive 
organized form within those structures. As Bruner puts it, 


experience is never model-free. 


(5) How _is Knowledge best taught? 

Knowledge is best taught, says Bruner, when it is taught 
as a mode (or modes) of thinking which is essentially a 
powerful tool which each individual knower puts to his own 
use. Such an understanding is gained, argues Bruner, if one 
teaches disciplines in such a way that the learner partici- 
pates in them as powerful ways of thinking, a participation 
most likely achieved if the student is encouraged to discover 
in the ways proper to each discipline. Knowledge has been 
best taught, then, when the knowledge the individual learner 
has corresponds to that mode of knowledge which has become 
codified in the culture and extended by the expert practitioners 
in that area. 

Hence, one sees that Bruner, as psychophilosopher, has 
supplied answers to all the above questions concerning the 


nature and development of human knowledge. 
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I now wish to comment, somewhat speculatively, on the 
force of my criticisms concerning Bruner's responses in these 
areas. 

(1) Concerning the first response, I have not seriously 
challenged the constructionist, pragmatic account of knowledge 
presented by Bruner other than to point out a tendency on 
Bruner's part to interpret "construct" in a strong, existential 
sense. I have, however, attempted to clarify the two forms 

of knowledge and have found the two basic notions, structure 
of a discipline and model of the world, seriously wanting in 
this respect. I have argued that both of these notions are 
highly equivocal in Bruner's works and fail to provide a clear 
program of action in terms of the pedagogical implementation 
of Bruner's basic ideas. 

(2) Concerning Bruner's response to this question, I have had 
little to say because the problems of a theory of truth and a 
theory of justification are too broad to be covered in the 
space of this thesis. 

(3) Concerning Bruner's answer to this issue, I do not 
challenge here the innateness of certain human properties. 
However, I do question Bruner's argument in favor of specific 
innate categories. Insofar as my objections are relevant, 
Bruner‘s theory is weakened, at least from the point of lacking 


support. 
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(4) Concerning the issue of how one ought to search for 
knowledge, I have questioned the coherency of the notion 
"model of the world" and, failing to find a coherent inter- 
pretation, I am at a loss as to decide whether or not we can 
step outside of our "model of the world" and, secondly, 
whether one can Significantly speak, as Bruner does, about 
"direct tests of correspondence". I tend to think not, at 
least with respect to this latter issue. 

(5) Finally, in dealing with this last issue, I argue in 
Chapters III and IV, that if one reads Bruner and his attempts 
to answer the question of "How knowledge is best taught" one 
cannot derive a consistent program of action either for 
curriculum developers or teachers in the classroom, primarily 
because Bruner is not clear about what should be taught (the 
focus of my discussion in Chapter III) and, correlatively, 
what one is to look for in terms of what is developing within 
individual students (the focus of my discussion in Chapter IV). 
Once it is granted that there is a fundamental lack of clarity 
here, Bruner's entire set of educational proposals begins to 
look highly suspicious. 

To conclude, then, if my arguments in Chapters III and IV 
are correct, then it appears to me that there is a basic flaw 
in Bruner's epistemology. Although I have not questioned 
Significantly Bruner's views of the knower and the knowing 


process, I have argued that Bruner is not very clear about 
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what it is that is actually known. And, indeed, if one is 
not clear about how to recognize that and when one knows 
something, then it is of little avail to have views about 


the knower and the knowing process. In short, if Bruner does 


not or cannot arrive at a clearer understanding about what 
is known, then his epistemological views are, at best, 


radically deficient and, at worst, useless. 
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sitbid., p. 47. 


38inia., p. 319. 


39nruner, "Toward a Disciplined Intuition" in Relevance 
of Education ,fop*cit., p. 94. 


107bia:; p: 94: 


ateriner, "Some Elements of Discovery" in Learning by 
Discovery, Op cit., p. 102. 


42pruner, "After John Dewey, What?" in On Knowing, op 
Blea. Leo. 


43William Kessen, "'Stage' and 'Structure' in the Study 
of Children" in William Kessen and Clementina Kuhlman, edits., 


Thought in the Young Child: Monograph of the Society for 
Beseench in Child Development. .27, No. 2. (1962), p. 81. 


Seeineck "Patterns of Growth" in Toward a Theory «of 
ENStruUCtLON, Op cits, p. 21. 


FOF am grateful to Lukinsky for providing this taxonomy 


although he refers to what I have called 'the content sense' 
as ‘substantive structure' and his discussion ranges over 

all those writers who have dealt with the notion ‘structure 

of a discipline" in educational theory. I am here restricting 
these terms specifically to Bruner in whose work all three 
senses are exemplified. See Joseph Lukinsky, "'Structure' in 


Educational Theory, Part I", Educational Philosophy and Theory. 
IT (T9520 heerp-TaS-315 


46s erome S. Bruner. The Process of Education. Cambridge, 


Mass.: Harvard University Press, 1960, p. 3. 


4S] tBid.. p. 82. 
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20 serome S. Bruner, "The Psychobiology of Pedagogy" in 
Relevance of Education, op cit., pp. 122-123. 


Sleruner, MOWaArOvastneory Of Instruction, op cit., p. 70. 
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26pruner, "The Perfectibility of Intellect" in Relevance 
Of "Educatzongmopcoiti Pipe 15y 


57pruner, On Knowing, op cit., p. 106. 


2b rhidy,apvh62. 


SJ pruner, Howard a iheory of Instruction, op cit.,, p.- 72. 


BO iak See 15d: 


6leruner, On BnOWI0G 7,0D.G1..,¢bes lla, 


62pruner, "Some Elements of Discovery" in Learning by 
Discovery, .Op.Cita,.-Ds.104. 


63Rrunery The Process of Education, op cit., p. 18. 


64pruner, the Relevance of Education, opp, clits¢ -P..16, 


6 Sbruner, Processor f0ucatlon; op Cit., p.« 20. 
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7Bruner, "Toward a Disciplined Intuition" in Relevance 
of Education, op cit., p. 95. 


Soler eg a pat Oe 


6?pruner, Toward aalieory of Instruction, op cit., p. 74. 


lOvnia-, po 16 


TN eruner; "Toward a Disciplined Intuition" in Relevance 
of Education, op cit., p. 94. 


licens On Knowing, op cit., p. 3 and "Some Elements of 
Discovery" in Learning by Discovery, op cit., p. 102. 


*eeuy Towards a Theory of Instruction, op cit., p. 70 
and ‘Process .of ‘Education; op cit., pp. 11-12. 


T4mnis same criticism could be extended to the methodo- 
logical sense as well. Concerning the methodological sense, 
it appears to me that, for example, practicing geometers 
may not follow any prescribed set of procedures or heuristic 
patterns, that the deductive pattern of mathematical thinking 
is probably a very limited picture of what actually takes 
place. 


7 3erome S. Bruner, "Art as a Mode of Knowing" in On 


Knowing, op cit., p. 72. 


i Grr. should be mentioned here that Bruner has a rather 
peculiar view of the notion of logical necessity. In Toward 


a Theory of Instruction, he says, 


Let me focus on the idea of logical necessity. It 
seems reasonable to suppose that the idea of logical 
necessity depends upon a process of dealing not with 
experience directly but...with the nature of propo- 
sitions themselves..... The notion of logical 
necessity is somewhere in between what an unself- 
conscious child does and what a mathematician does. 


Toward a Theory of Instruction, op cit., p. 20. 
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Thy am omitting a discussion of the third sense of 
"generativity", discussed above as "less strict implications" 
because I simply do not comprehend what Bruner means here by 
this notion. Certainly, the one illustration he offers 
provides little or no illumination and I indicated my puzzle- 
ment in the context of that discussion. 


78 runer, Process of Education, op cit., p. 7, 


dathids., p i/18% 


80one would imagine that Bruner would not be particularly 
delighted by a remark made by Lukinsky, op cit., to the 
effect that concepts in small particle physics change every 
four years, on the average. 


Sleruner, Toward a Theory of Instruction, op cit., p. 48. 


82mhe notion of an analog model will be discussed in 
greater detail in Chapter IV. 


835runer, On Knowing, op cit., pp. 61-62. 


84eruner, "Elements of Discovery" in Learning by 
Discovery, op cit., p. 104. 


eo Rruner, On Knowing, op cit., p. 121. 


86pruner, Process of Education, op cit., p. 20. 


87 Bruner, "Toward a Disciplined Intuition", Relevance of 
Education, op cit., p. 94. 


88eruner, TOWaLd tt stnGOLY Of INStrucridn, OP GCilt., (De gO. 


CHAPTER IV; 


1 3erome S. Bruner, On Knowing: Essays for the Left Hand. 
Cambridge, Mass.: Harvard University Press, 1964; Jerome S. 


Bruner, Toward a Theory of Instruction. New York: W. W. 
Norton ana CO. jsleoce 
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20F, Peter Achinstein, Concepts of Science. Baltimore, 
Maryland: Johns Hopkins University Press, 1968; Max Black, 
Models and Metaphors. Ithaca, New York: Cornell University 
Press, 1962; May Brodbeck, "Models, Meaning, and Theories", 


Readings in the Philosophy of the Social Sciences. New 
York: Macmillan and Co., 1968, pp. 579-601; Mary Hesse, 


Models and Analogies in Science, Notre Dame, Indiana: 
University of Notre Dame Press, 1966. These thinkers are 
substantially in accord with Achinstein's taxonomy of models 
and his claim that theories and models have varying truth 
claims. 

Philosophers of science are being utilized in this 
context for two reasons: (1) they are the only philosophers 
who have dealt, in explicit fashion, with the notion of model 
and have tried to give a comprehensive taxonomy of this 
notion; (2) Bruner seems implicitly to think of most or all 
subjects of study as patterned after the study of the physical 
sciences. Where these accounts are seen to be narrower than 
might be desired from the point of view of educational theory, 
this will be noted in the text. 


the account which follows is substantially that of 
PetersAchiInstein ,.OD CPt ennDP « n223-220i« 


4hest it be thought that, for example, the billiard 
ball model of a gas is a representational model, the following 
features must be kept in mind. Concerning the kinetic theory 
of gases, there are at least four different models of gases 
which are operative: 1) the model which deals with gas 
molecules as if they were rigid elastic spheres; 2) the model 
which regards gas molecules as weakly attracting rigid elastic 
spheres; 3) that model which regards gas molecules as point 
centers of inverse power repulsion; 4) combinations of inverse 
power attraction and repulsion. The billiard ball model of 
gases is that model referred to by the first description, and 
the assumptions made in this model apply to ideal billiard 
balls, not to actual ones. Hence, it is clear that the 
billiard ball model of a gas, at least in this context, refers 
to a theoretical model. 


Here it should be mentioned that Brodbeck, op cit., 
does discuss the claim that "theory" and "model" are sometimes 
used synonymously, especially by some social scientists. 
However, she is not particularly happy with this practice 
and suggests that it can be very misleading. 


Oprunér; Toward a Theory of Instruction, op cit., p. 96. 
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Tachinstein, ODECLE wren avec ae 


8this objection is very similar to the criticism 
directed against phenomenalists who are unable to give a 
complete analysis of any perceptual experience, an objection 
which has proved quite damaging to the phenomenalist account 
of perceptual judgments. 


aan Feyerabend, "Explanation, Reduction, and 
Empiricism." Minnesota Studies in the Philosophy of Science. 
edit. H. Feigl, G. Maxwell, (1962), pp. 28-97. Thomas Kuhn, 
The Structure of Scientific Revolutions. Chicago, I11.: 
University of Chicago Press, 1962. 


LOB lack, op cit., also introduces the notion of a model 
of the world in the sense of a root metaphor. But this is 
clearly acknowledged by Black to be a very derivative sense 
of the term "model". 


ire might be argued that Bruner is referring to the 
child's =set of concepts concerning, ¢€.g. order, but this is 
a rather curious way of speaking. Ordinarily, one refers to 
the child's mastery of "the conept of order in mathematics" 
not to a set of concepts concerning order. Obviously many 
other concepts are related to the concept of order but this 
is not what Bruner is saying. 


Sener seems to tend more and more toward a kind of 


innatist view of learning. In one of his more recent essays, 
"Some Elements of Discovery" in Lee Shulman and Evan Keislar, 
edits., Learning by Discovery: A Critical Appraisal, Chicago, 
Tllinois: Rand, McNally and Co., 1966., Bruner says, "Discovery 
teaching generally involves not so much the process of leading 
Students to discover what is 'out there', but, rather their 
discovering what is in their own heads." p. 105. 


13purthermore, this entire constructionist view of how 
we think seems to be grossly at odds if not entirely incon- 
sistent with Bruner's repeated emphasis on the discovery of 
equivalences in the world, an essential element in the process 
of concept attainment, and the recognition of complex envi- 
ronmental regularities. Bruner's position on this issue has 
become somewhat blurred with his recent pronouncements in the 
essay, "Some Elements of Discovery", op cit. Cf. Toward a 


Theory Of Instruction, op cit., p. 2 for examples of Bruner's 
earlier remarks. 
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l4nruner's remarks here are again very Kantian with the 


one exception that Kant maintains in the Critique of Pure 
Reason that the senses, forms of intuition, had a structure 
of their own independent of the working of the concepts. 
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